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TRY THE 
Two MIN TEST 


WRITE TO US FOR A FREE SAMPLE OF FEBFLOW CONCRETE PLASTICISER AND 
CARRY OUT THE FOLLOWING TWO MIX TEST 
Mix No. I: Prepare a 1-2-4 concrete mix with a 2” slump 


Mix No.2: Use the same mix proportion and water-cement ratio as Mix No. |— 
plus Febflow concrete plasticiser 

















You will find that the slump, flowability, workability and plasticity of Mix No. 2 are increased 
by 100%—which means faster placing and full compaction with the minimum of effort. 
Strength will be increased, segregation reduced and impermeability improved. 

In addition, without loss in workability, the water-cement ratio can be reduced. This, com- 
bined with the improved dispersion and hydration of the cement allows the cement content 
to be reduced without affecting strength and with a consequent reduction in cost of materials. 


FEBFLOW 


CONCRETE PLASTICISER 


St- costs you money NOT to use ae! 
FROM BUILDERS’ MERCHANTS—EVERYWHERE! 


" 5 
r a | 102 KENSINGTON HIGH STREET, LONDON W.8 WES 0444 
(GREAT BRITAIN) LTD. ALBANY ROAD, CHORLTON-CUM-HARDY, MANCHESTER 2! CHO 1063 


A 
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POST-TENSIONING 


FOR ECONOMY AND EFFICIENCY 


INVESTIGATE ‘sS.D.L. 6/3)” STRAND 
POST-TENSIONING 


S.D.L. 12/0276" WIRE 
POST-TENSIONING 


S.D.L. PULL-CARRIAGE 
PRE-TENSIONING 


STRESSING DEVELOPMENTS LTD. 


95 KINGSTON HILL. KINGSTON-UPON.-THAMES ‘PHONE: KINGSTON 2372 "GRAMS: STRESS, KINGSTON 
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YORKSHIRE 
HENNEBIQUE 


Contracting Co. Ltd. 





ESTABLISHED 1904 


CIVIL ENGINEERING 
CONTRACTORS 





HEAD OFFICE : 


HENNEBIQUE HOUSE 
¥ The Mount - York 


Telephone : YORK 54656 (4 lines) 


Branch Offices : 


Hutt: 30 Wincotmiez. Telephone: Hull 29501 
D. Lezps: Royps Works, Lower WortTLEY, Leeps 12. 


STON 
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WY) amnroncement 


SERVICE = including 
SUPPLY & BENDING 


We are manufacturers of mild steel bars for reinforced con- 
crete, and have every facility for supplying bars cut to required 
lengths. We also bend ready for fixing if desired for contracts 
in any part of the country. Include our name on your list 
for future reinforcement requirements. 


WALKER WRIGHT & CO. LTD 


DARNALL, SHEFFIELD, 9 TELEPHONE: 41063-4-5 
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PROJECT 
FOR 
SUPER- 
TANKERS 





'. 





This illustration of the approach to the super- 
tanker berths at Tranmere is reproduced by 
courtesy of the Mersey Docks and Harbour 
Board. Construction is being carried out 
under the direction of their Engineer-in-Chief. 


G) 9a 





PETER LIND 


D Peter Lind and Company Limited Romney House Tufton Street London SW! 
4-5 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. perhour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


The most efficient method of placing concrete. 


Life of Pump practically indefinite : all essential surfaces in contact \. th concrete 
are renewable. 


Pumpable concrete must of necessity be good concrete. 


Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


YME PEGISTERED TRADE Mark OF ( PUMPCRET ) THE CONCRETE PUMP COMPANY LIMIT ID 


' ) NGR = 7 ) 
PRE DY WES Se i} ; i 
4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 









Telegrams: Pumpcret, Kens, London 
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Architect : 
lan Maclaren, DIP. ARCH. 
(Liverpool) A.R1.B.A. 
Chartered Architect, 
Liverpool. 
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Helical Unsupported Staircase at 
Fullwood Park, Liverpool, 
designed by Richard Hill Ltd., 

and incorporating their 

**Maxweld "’ Reinforcements. 

The Richard Hill Design Service 
will provide complete schemes 
and estimates for any type 

of Reinforced Concrete Structure. 
For further information telephone: 
Middlesbrough (2206), 

London (Mayfair 3538), 
Birmingham (Mid. 5625), 

Sale (8277/8), Leeds (2-7540), 
Bristol (24977) or 

Glasgow (Central 2179) 


RICHARD HILL LIMITED 
(Established 1868) 
Reinforced Concrete Engineers, 
Middlesbrough, Yorkshire. 

Tel: Middlesbrough 2206 y 


A MEMBER OF THE FIRTH CLEVELAND GROUP CRC 26MX 
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prestressing equipment 
P.S.C. PRE-TENSIONING 











STANDARD MONOWIRE MULTI-USE MONOWIRE 
AND MONOSTRAND GRIPS AND MONOSTRAND GRIPS 
ADVANCED QUICK-RELEASE- MONOSTRAND 
TYPE MONOSTRAND GRIP PRE-TENSIONING JACK 


HYDRADUGT SHEATH 


PeeCtT Ct Cun «= HYDRARIGID (norma) 
HYDRARIGID cee eins | 


‘y Vp We tp te Se Se te ete pe yp HYDRARIGID (reverse corrugations) 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


Other prestressing equipment supplied by us includes Freyssinet Cone Anchorage, Freyssi-Strand Anchorage 
Freyssinet Multi-Strand System, P.S.C. Monowire Anchorage, P.S.C. Monowire Tank Anchorage, P.S.C 
Monostrand System, Grouting Equipment, Pre-tensioning Jacks, etc. Full details and complete technica 
information on prestressing equipment are always available on request. 








NG 
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PSE i. 


FREYSSINET 


RUBBER BRIDGE-BEARING PAD 


FREYSSINET 


ugations) 


ugations) 


ITAIN 


nchorage 
ge. P.S.C 
technica 


FLAT JACKS 





Specified for: 


The modern method of supporting bridge and other civil engineer- 
ing structures. 
to traditional steel bearings and is widely recommended. 
Freyssinet Bearing Pads are of unit bonded construction and are 
purpose-made for each application. Technical questionnaire forms 
are available on request. 


It is more economical and technically superior 


Doncaster By-Pass, Hook Underpass, 


Dunchurch By-Pass, etc.—over 400 bridges in all 





Maximum 
Outside Peres 


Ref. Diameter 
(inches) 2 S00'Ib, in. 


07 2.75 3 
12 47 9 
15 5.90 17 
2 8.66 4! 
25 984 54 
27 10.6 64 
30 is 8! 
35 138 114 
2 16.5 168 
50 19.7 245 
60 23.6 357 
87 42 772 
n 36.2 866 











These hydraulic jacks of unusual and unconventional 
design permit enormous forces to be exerted 
where the movement required is small. They 
have considerable application in under-pinning, 
levelling, and thrust control in engineering 
structures. 


* ea e EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX. 
Telephone : Uxbridge 3524! 
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‘DANDRIDGE’. . . 


.. . for the best in 


STEEL 
MOULDS 


12 in. diameter by 3 ft. effective length 90 deg of every description for precast concrete work, 
SOs tay aut including Pipe Moulds of al! types and sizes, and 
Moulds for Structural Members, etc. 








DANDRIDGE CRAFTSMAN- 


SHIP produces first-class moulds. accurate 
in every detail & give precision production, ESTABLISHED 1849 


cost economy and long service 
DANDRIDGE SERVICE, «i J. & A. DANDRIDGE LTD 


known for ever 100 years in ether hers §=CREEKSIDE DEPTFORD LONDON, S.E8 
horne and abroad, will welcome your 


inquiries 
and promptly attend to your requirements TiDeway 1451 (4 lines) Janadand, Green, London 








PRED TE-Rops 


FOR THE 
CONTRACTOR 

















B. PRIEST 6 SONS LTD. otp Hite: stares: inc 


Telephone: Cradley Heath 6650! (8 lines) 














nd 


wn 








Architect 
Leonard C. Howitt, 


M.A-ch., DA. (Manc.), 
Dip. T.P.. D.PA., 


FRABA.. MTP, 
City Architect, 
Manchester 
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More work 
at 


Main contractors for the ultra-modern 
swimming pool illustrated on the left 
scheduled for completion before the end of 
1960—Simon-Carves are now busy on a 
further stage in the improvement of civic 
amenities at Wythenshawe. 

We have been entrusted with the design 
and construction of the reinforced con- 
crete frame of flats and shops for the first 
phase of the new Civic Centre. The large 
illustration shows the eventual appearance 
of this attractive centre, which, like the 
swimming pool, has been designed by 
Mr. L. C. Howitt, Manchester's City 
Architect. 

Our civil engineering contracting service is 
at work on many projects which are 
helping to give a new face to Britain's 
towns and cities. Current contracts in- 
clude offices, schools, colleges and other 
public buildings, as well as railway 
modification schemes, mining installations 
and a wide variety of industrial plants 








Wythenshawe 


BUILDING AND CIVIL ENGINEERING BY 


Simon-Carves Ltd 


CHEADLE HEATH, STOCKPORT 


and at CALCUTTA JOHANNESBURG e@ SYDNEY . TORONTO 


SC238 
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Wma. T. STORER & Co. Lrtp. 


TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


Co? 


Sawing and Planing Mills: 
RIVER ROAD, BARKING, ESSEX 


Telephone: RiPpleway 0301 (10 lines) 
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A NEW GUIDE 
TO BIG SAVINGS 


FREE! IN FORMWORK 
0) _—— 
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With many illustrations, drawings and tables, this latest edition 
of the Rawiplug Company's “Lower the Cost of Raising the 
Shuttering " is a book to which you will frequently want to refer. 
It treats in detail with a wide range of the applications of Rawities, 
Rawloops and Rawlhangers to save time and money in the handling 
of formwork. 

Among the subjects dealt with are Vertical Walls (including 
Water Seals), Spandrel Walls, Wall Columns and Piers, Large 
Rectangular Colurnns, Taper Walls, Curved Walls and Roofs, 
Corner Columns, Cantilever Retaining Wallis, Cladding of Stan- 
chions, etc., Embankment Walls, Trapezoidal Walls, Concrete 
Floors in Steel Frame Buildings, Concrete Cladding of Beams, 
Haunched Beam Floors, etc. etc. 

Let us send you a copy of this book, free and post free. Please apply on your trade 
or professional letter-heading, or enclose your card. 


RAWLBLUG 





Lower the cost of 
raising the shuttering 
with RAWLTIES 
RAWLOOPS 
RAWLHANGERS 


—the unique modern Fixing Devices 
that facilitate the speedy 

erection, striking and re-erection 
of formwerk for all types of 
concrete construction. 


THE RAWLPLUG CO. LTD., CROMWELL ROAD, LONDON, S.W.7 
The World’s Largest Manufacturers of Fixing Devices. 
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Self lock 


SCAFFOLDING 





| JUST SLOTS TOGETHER ! | 














Lightweight frames are made of high-grade steel and struc- 
tures are rigid and absolutely safe, as all weight is taken on 
the upright members. ‘Self-Lock* can be used for interior 
and exterior jobs. Towers are built simply by adding 
frames until the required height is reached. Two men can 
erect a 20 ft. tower in 3 minutes. 


Send for illustrated brochure describing how ‘Self-Lock’ 
saves you time and labour. 


Tan} MILLS SCAFFOLD CO. LTD. 
tM) ) 


GHK | Head Office: Trussley Works, Hammersmith 
ii Grove, London W.6 (Riverside 3011) 





THERE’S NO LIMIT TO THE SUPPORT YOU CAN GET FROM BUSSE. 


“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 





by 


J. A. KING « Co, Lo 


Write or Phone 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 








ee 
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An efficient filling material for a concrete expansion joint must offer only a small 
amount of extrusion under pressure, and the greatest possible recovery from 
compression. Armstrong B.C. Joint Material uses the natural resilience of resin-bonded 
cork to obtain these necessary characteristics. The cork is impregnated with bitu- 
minous material to protect it against the weather, and is resistant to oil, petrol, solvents, 
acid and alkali solutions. The B.C. joint filler cuts easily, is light, and forms a bond 
with the concrete. Supplementary uses include screed underlayment and anti-vibration 
pads for machinery. Please write for full details. 


Afm strong (Bic JOINT MATERIAL 


ARMSTRONG CORK COMPANY LIMITED, INDUSTRIAL DIVISION, KINGSBURY, LONDON, N.W.9. CoL 7080 
ABC3 
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Moulds and 
formwork 


for the concrete industry 


A service to the industry ranging 
from the small equipment illustrated 
to complete spinning plants, backed 
by years of technical experience. 







We are now operating from our ex- 
tensive new premises at the address 
below. 


42” diameter to 27° 
diameter straight 


back for 
manhole tapers. 
Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co. Ltd., Torrington Road, Ashford, Kent. Tel: Ashford 1545/6 








PIN YOUR FAITH 
TO THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 





THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 

















NOVEMBER, 1960. 





CONCRETE AND CONSTRUCTIONAL 


ENGINEERING xix 








Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment... compressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever your problem, 


gQ09% 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further detalis of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send the coupon to your nearest Ford Deaier 
or direct to 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON OM Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*PETROL/DieseL Industrial Engines. The 
maximum B.H.P. required is........... _ 
n.P.M. Also, please send details of the follow- 
ing equipment powered by your engines. 








neccuscsercoencsencace PEREOED HD>-cncccces 
* Delete where not applicable 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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COPPER 





for expansion joints 


STRIPS 








All Reinforced Concrete 
Sagnsere aupie the 

vantages of using copper 
strips for sealing foints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
ame wet Dg mere 

@ specialise in supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 


Telephone: FAILsworth 1115/6 






6.1 








SCHMIDT 
a 


CONCRETE 
TEST HAMMER 


for immediate non-destructive 
determination of compressive 
strength 





O.A.VOLKMANN 

3ST. AUGUSTINE’S ROAD, | 
BIRMINGHAM, 16 | 
Telephone: Edgbaston 1353 








wooD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY 


ALL ALL 
TYPES SIZES 


25 years’ experience at your service 


ARCHITECTURAL SPECIALISTS 
AND MODEL MAKERS 


LAWS & SON (STAINES) LTD 


(CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 
Telephone : Staines 53700 
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The ideal material for 
reinforcing concrete 


An electrically welded mesh 
manufactured in accordance 
with B.S. 1221/1945 Part ‘A’ 
from High Tensile Steel Wire 
drawn in our own mill. Ob- 
long or square meshes for con- 
crete reinforcement in floors, 
foundations, roofs, roads, etc. 
Standard size sheets and rolis 
always in stock. Spencer Mesh 
can also be supplied galvan- 
ised. Small meshes are ideal 
for partitions, fencing, screens, 
guards and many other applica- 
tions. Available, if required, 
in small panels cut to your 
own specification. 


OPENGER MEOH 


SPENCER WIRE 








wa 





+ We also specialise in designing reinforced concrete. 








DaW 1! 160CCE 








xxii CONCRETE AND CONSTRUCTIONAL ENGINEERING Novemoer, 1960. 


MODEL 1,1. DIA. 
A.15 ONLY 








THE NEW 


AIR 
VIBRATOR 












specially designed to cater for 
the compacting requirements 
of low-slump concrete and all 
other designs of concrete mixes 


The Model A.15 Air Vibrator, with its high frequency of 12,000 r.p.m. combined with a 
large amplitude, is a ready and effective answer to the problem of using a vibrator with 
a small diameter head for compacting a low-slump concrete. It enables the driest of 
concrete mixes to be thoroughly compacted with the minimum of delay. 


The diameter of its head is |} in. only. Its weight is 5 Ib., and its air consumption 
20 cu. fe. 


The A.15 model is available at short notice for sale or hire. Let us send you full details. 
Test it on your contract without obligation. 


COMPACTORS ENGINEERING LTD. 


LOCKFIELD AVENUE, BRIMSDOWN, ENFIELD, MIDDX. Telephone: Howard 4063-5 
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THE GAMMON-MORGAN 
WATER-IN-SAND ESTIMATOR 


MOISTURE VARIATIONS 
IN THE SAND 


Engineers should specify that 
the concrete mix shall be 
PVelthia toBlelmasleltialia Br tar idle 
in the sand, so that the total 
water in the batch shall co 

of the water carried in the 
aggregates plus the water 
PYelel te Mils Maal Maal’ 4-14 


for the 
ACCURATE. 


SIMPLE ANO 
RAP/IO 


measuring of the 


WATER CONTENT 
IN SAND 


The most accurate, simple, 
and rapid means of measuring 
the water content in the 

sand. No weighing or 
chemicals are required, and an 
adequate sample is used. The 
GAMMON-MORGAN 
WATER-IN-SAND 
ESTIMATOR should be available 
alongside every mixer, so that 
the water content of every 
mix may be correctly gauged. 
Full details will be sent on 
request. 


PRICE £3 10s. each 
(10 Canadian or U.S. dollars). 


CARRYING CASE £1 15s. 
(5 Canadian or U.S. dollars). 


Cwmacnea ce LIM Lee 


GUN LANE - STROOD - 


KENT Phone: Strood 78431/2/3 
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INSEPARABLE from 
ety REINFORCEMENT 








E = OF ' COURSE : 


me) and a guarantee that 
the specified concrete cover 
is accurately maintained 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-like grip in the desired position on all types of rein- 
forcement, including mesh and prefabricated. As an inseparable part it positively cannot be displaced 
by heavy tamping or vibrating. For any Bar Spacing problem, 


HAR SPACER 

















CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most ding and promi contribution to accurate 
ber spacing in reinforced concrete, thus prov viding preci: ision, economy, and labour-saving means < 
ensuring that the specified concrete “ cover" is mT ined og all it is th 
that such is the increasing popularity and demand for “ 8.E.C."’ Bar Spacers, borne out by aie in encess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF ‘hee WITHOUT MODIFICATION. 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements. 

Write now for eomprehendee det details and samples. Our Technical Consultants will call on request. 


Patent Nos. 597,505, 715,563, 789,018, 818,538. 
Registered Nos. 870,560, 886,239. English and foreign patents pending. 


i e@® : B.E.C. BEARER BLOCK 
FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES * MAT WORK « ETC. , 


The “ B.E.C."’ precision-made bearer block is another inexpensive B.E.C. aid to obtain accuracy 
with speed in concrete construction. Let us send you full details. 


BERRY’S ENGINEERING CO. 
SOLE MANUFACTURERS : 


Spectty 
Middle Road, Shoreham-by-Sea, Sussex 
Phone and Grams: Shorsham-by-Sea 354/-2 
CONTRACTORS TO MINISTRY Of SUPPLY, ETC., ETC. 
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OUTSTANDING BUILDING... 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 





Outstanding QUICKSOCRETE P.O. & D. Rapid Hardeners and 
products .... Semere 
WETEXI ‘S” Colourless Silicone Waterproofer 

CHEMICAL CONPLAST Concrete Piasticiser 

BUILDING CONPLAST ‘W”’ Anti-freeze and Plasticiser 

PRODUCTS CEBEX 112 Mortar Improver 

a CEBEX 113 Expanding Grouting Material 

Coarined Mand CEBEX 124 Multi-purpose Slurry Liquid 

Hemel Hempstead ROAD CONPLAST Air Entrainer and Plasticiser 

Herts. CONBEX Piasticised Expanding Grouting Material 
CHEMICAL BUILDING PRODUCTS LTD 

ane en LIFTOYL Floor Cleaner and Degreaser 

Telegrams: Prolithe ORKIT & TEKTAM Bituminous Coatings and 

Heme! Hempstead ‘ 

We shall be pleased Compounds 

to supply full dee CONCURE Concrete Curing Agent 


criptive lteracure NITOLUX & ROBRITE Paints 
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maximum light minimum cost 


Litex roof lights give a very high transmission 
of light-—up to 92°,—and are easily and 
quichly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with Lr¥x roof lights. 


. 
j LAMINATED FIBREGLASS 
+ 
Li C os roof lights 
Lrrex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 


or too costly, Virtually unbreakable, heavy packing is unnecessary allowing 
quick and easy handling on site. 





LITEX spherical roof lights 





; LITEX rectangular roof lights 
Lrrex roof lights are ideal for use in schools, hospitals and other buildings 
where absolute safety is required they will not shatter and cannot support 
combustion, The plastic will not creep, nor become brittle with age or very 
hot ternperatures, 


Lirex roof lights are not attacked by emoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings, 





For further information about Lrrex roof lights please write to LITEX lantern lights 


LENSCRETE LIMITED Queens Circus London SWS telephone MACaulay 1063 











° 7 
Best Qual ity DELIVERED BY ROAD OR RAIL 


CONCRETE |WM. BOYER 
AGGREGATES | wrosorsscrace 


ESTABLISHED 1810 
IRONGATE WHARF, PADDINGTON, W2 


in all d 
in a gra es iJ TELEPHONE PADDINGTON 2024.6 














TABLES FOR THE DESIGN OF BEAMS AND 
SLABS ACCORDING TO B.S. CODE OF PRACTICE 
No. 114, 1957 


In response to many requests, the article and tables by Mr. Jacques S. Cohen, in this 
journal for August, 1957, have been reprinted together with an additional table. These tables 
enable any rectangular section to be quickly designed by both the elastic method and 
the load-factor method, and the relative economy of the results of each method of design 
can be seen ata glance. The price of the reprint is 4s. (4s. 34. by post); 1 dollar in Canada 
and the U.S.A. 

Concagts Pustications, Lrp., 14 Dartmouth Street, London, $.W.1 
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TRUCK 
MIXERS 





Available in several capacities, either with 
petrol or Diesel engine or power take-off. 
Quick and intensive mixing. 

Quick charging and discharging. 


HAZERSWOUDE HOLLAND 
P.O. Box 8&B LEIDEN 


Over 40 years experience in the construction 


of cantractors machinery 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL-BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button- 
controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. F 
VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 

Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon ™ 
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RARIK 
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DIFFICULTIES CAN BE OVERCOME. It’s all a question 


of know-how. For instance, many prominent Architects and 


Engineers confronted with a sticky structural problem simply call 
in the RCDG. The Reinforced Concrete Design Group either gives 
them the necessary data (free) or does the donkey calculations and 
sees the problem through (modest cost). Your difficulties end when 
you reach for the ‘phone—DIAL ABBEY 7766 


REINFORCED CONCRETE DESIGN GROUP 


The Reinforced Concrete Design Group is an independent professional team 
created by Expanded Metal as part of their service to the building industry. 


THE EXPANDED METAL CO. LTD., 16 CAXTON 8T., LONDON 8.W.1. TEL: ABB 17766 
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IN’AID FOR A WELL-DESIGNED CEMENT MIX 
PLAZCRETE RETARDS THE SET 


Permits longer haulage time 
Avoids day joint problems 
PLAZCRETE IMPROVES WORKABILITY AND 
PLASTICITY 
Makes pumping easier 
Saves time placing and vibrating 
Improves consolidation, particularly around 
reinforcement 


PLAZCRETE PERMITS A REDUCED WATER/ 
CEMENT RATIO 


Reduces shrinkage 
Eliminates laitence, bleeding and segregation 


PLAZCRETE IN THE MIX REDUCES THE COST 
WITHOUT ANY LOSS OF STRENGTH 


$ vs For further information write to Dept. PC. : 


SEALOCRETE PRODUCTS LTD., 


* ATLANTIC WORKS, HYTHE ROAD, 
LONDON, N.W.10. 

ss Telephone : Ladbroke 0015, P.B.E. 

- Telegrams ; Sealocrete, Wesphone, London. 


N.B. When retarding of the set is not 
required Plazcrete Winter Grade can be 
supplied, 
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con WE HAVE INSTALLED 
ADDITIONAL MACHINERY TO 
"ENABLE US TO MAINTAIN PROMPT DELIVERIES 


NOW AVAILABLE IN SIZES UP TO Iz’ DIAMETER 


bt 


THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


REINFORCEMENT SPECIALISTS 


OFFICES: ARDSHIEL HOUSE, EMPIRE WAY, WEMBLEY, MIDDX. 
Telephone: Wembley 9474 


WORKS: RIGBY LANE, DAWLEY ROAD, HAYES, MIDDX. 
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RECONSTRUCTED 
STONE 

REPLACES 
NATURAL 
STONE 


All Saints Parish Church, Leamington Spa. Architect: Rayner & Pedeshi, F.RLB.A. 


STUARTS ——xs0s108s 0 


STILL LEADING. 
GRANOLITHIC CO. LIMITED ‘ 
Established 1840 WE ALSO FIX. 
LONDON ADDRESS: 14 College Road, Harrow. Tel: Harrow 6161-2-3 
BIRMINGHAM Northcote Ad., Stechford MANCHESTER Ashton Rd., Bredbury, Stockport 
Stechford 3631-2 Woodley 2677-8 
EDINBURGH 46 Duff St., Don 1361-2 EXETER 6-8 Meibourne &t., Exeter 73848 








BELCON -- CKI 
=. Bann 


. 
» 








SHELDON BIRMINGHAM 126 


Refiover cigs | oe ve 
wepetiy 





Operta! and now sandord chips ate d te your otf, 
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NO. 14 IN A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION. 


Quicker and Cheaper Buiiding by 


Prestressed Concrete 





Raynor's Road Overbridge constructed for the New Zealand Railways 


This bridge was tendered for as an 
alternative to reinforced concrete 
and as such was found to be con- 
siderably cheaper. Another big 
advantage of using prestressed 
concrete was in the complete 
elimination of interference with 
rail traffic. 

Technical details concerning 
Johnsons wire, and illustrations 
of other projects, are available in 
brochure form. 


Sponsor 
New Zealand Railways 


Design : 
Pre-Stressed Concrete (N.Z.) Lid 


a 
Ba Concrete Co. Lid 


Johnsons were in at the start with wire for prestressed 
concrete. Their technicians worked with the Con- 
tinental pioneers in the development of the technique, 
and today Johnsons wire is specified in a large number 
of important prestressing contracts. 


- 
| 
| 
| 


ea ee ie ae ey Si era 


wire was essential— | 


| 
| 
of course! | 
Fa Deeg ee OE, TEER I Ss 





Richard Joh 4& Nephew Limited, Manchester, 11. Telephone EAST 1431 
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POWER , 
BAR CUTTERS 


The BRRL.SOA model, illustrated above, will meet all require- ~ 
ments for high speed, economy, and simplicity of operation. a 
This high-speed shearing machine will cut mild steel rods up e 
2 : . fo 
to 2 in. diameter. It is of robust construction yet portable o 
in view of its compact arrangement, and is powered by pr 
electric motor and self-tensioning Vee-belt drive. The mov- al 
ing blade is in continuous action and makes 28 cuts per ~ 
minute ; 2-in. diameter bars require one cut only. The bo 
static blade is housed In a specially designed seating which ° 
spreads the shearing thrust over a wide area, thus reducing u 
wear and considerably lengthening the life of the machine. . 
Diesel-driven machines also available. Let us send you full : 
details, 
| 
H 
CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 7 


Telephone: Chatham 45560. Telegrams: Cambelgi, Chatham. 
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WATERPROOF PAPER 


IN CONCRETE ROAD CONSTRUCTION 


Recommended qualities for concrete 
work are meco No. 40 to ass 1521/1949 
Class B and tesco No. 60, the choice 
depending on the stresses involved. The 
former fully meets the specification at 
the lowest possible cost. As well as 
preventing seepage from the mix 1BECo 
also checks the upward penetration of 
harmful acids and other chemicals 
frequently occurring in subsoils. It also 
has useful applications as a curing 
overlay. There is no free bitumen in 
{BECO to sweat out under exposure to 
bot sun. We will gladly 

send samples on request. 


For the essential retention of water in a concrete mix 

to ensure sound setting and hardening, careful 
contractors are more and more depending on IBECO. . 
Like no viner waterproof paper, IBECO is waterproof 
throughout its texture. The proofing bitumen is part of 
the paper itself. Folding, creasing, even heavy 
trampling will not impair mmeco’s impermeability . . . 
It’s easy and quick to handle—speeds the work as well 
as lowering its cost and ensuring a better job. 
Remember mseco for contracts in hand and in prospect. 


DAVIDSONS PAPER SALES LTD. 
Head Office: Mugiemoss Mills, Bucksburn, Aberdeen. Branches: 82/84 St. John Street, London, E.C.1. 31 North John 
Street, Liverpool 2. 9 Albion Street, Leeds. 42 Corporation Sureet, Newcastle-on-Tyne. Laird Place, Bridgeton 
Glasgow, S.E. Boroughioch Square, Edinburgh. 4 Trinity Quay, Aberdeen. 

Cc 
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THE P.C.4 PUMPCRET 
CONCRETE PUMP 





CONCRETE BY PUMP AND PIPELINE 


Specifications : “Two Sizes PC3 P.C.4 
20-24 cu. yd 8-10 cu. yd. 


Capacities per hour, approx. . 


Range: 
Horizontal, approx. . . . . 1500 ft. 1250 fe. 
or Vertical,approx. . . . . 135 ft. 125 ft. 
Pe + ¢ 6.4 « * # < 6” i.d. 44” i.d. 
Power required: Electric or Diese! 45 h.p. 25 h.p. 


FOR HIRE 
(PUMPCEET) 


THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Poumpcret Hire Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams : Pumpcret, Kens, London 
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ie 


atl 


by McCALLS 








FABRIC + BARS - TENTOR + BENDING + MACALLOY ~- DESIGN 





McCALL & CO (SHEFFIELD) LTD McCALLS MACALLOY UMITED 


TEMPLEBOROUGH - SHEFFIELD - ENGLAND - P.O. BOX 43 


Telechone: ROTHERHAM 2074 (P.B. Ex 8 lines) 
LONDON ;: SLOANE 0428 BIRMINGHAM : ACOCKS GREEN 0229 
PORTSMOUTH : COSHAM 78702 MANCHESTER: BLACKFRIARS 1018 


$R8.97 











OVEMBER. I 


RANALAH 
for 
STEEL 
MOULDS 
* 


Phone 


BRIGHTON 62216-7-8-9 
for IMMEDIATE ACTION 


RANALAH STEEL MOULDS LTD 
LOWER BEVENDEAN - BRIGHTON - SUSSEX 
































Novemssr, 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


A new brochure fully describing matuLielas 


7 methods of Piling is available on request 


FRANKIPILE LIMITED - 39 VICTORIA STREET + LONDON SWI ~- TEL. ABBEY 6006-9 
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D. A. MODELS 
consult LTD 


VW 108 WOODSTOCK !ROAD LONDON W.4 
TELEPHONE: CHISWICK 201! 
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The 
advantages 
of 


the new technique 
of 


UNDERREAMED 
BORED 
PILING 


Foundation borings ranging from one to eight feet in diameter can be drilled at high 
speed to depths of 110 feet and their bases underreamed to provide greater load bearing 
area. The excavations are filled with concrete, reinforced if necessary 


A group of small diameter friction piles 
can be replaced by a single underreamed 
large diameter pile carrying its load mainly 
in end bearing. 


. A group of small diameter end bearing 


piles can be replaced by a single large 
diameter pile. This reduces drilling costs 
and an additional saving in concrete can be 
made where underreaming is possible. 


. In suitable ground a single pile can carry a 


load in excess of 2,000 tons. 


. Pile cap costs are reduced or eliminated. 


. A long friction pile can be replaced by a 


shorter underreamed pile carrying part of 
its load in end bearing. 


6 


Pad and strip foundations can be replaced 
by piles with or without enlarged bases. 
Considerable savings in the cost of hand 
excavation, timbering, dewatering and 
reinforcement can be achieved, even for 
small houses. 


. The soil strata in any individual boring can 


be inspected. 


. Underreamed piles can resist heavy tensile 


forces. 


. The McKinney system of auger drilling is 


quiet and causes no vibration damage to 
adjacent structures 


. Other types of boring for access shafts, 


soakaways, etc., can be carried out rapidly 
and cheaply with the equipment. 


McKINNEY FOUNDATIONS LIMITED 


MANOR WAY, BOREHAM WOOD, HERTFORDSHIRE 


Telephone: Elstree 2854 


4 [Laman] company 
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have been regularly used 


by leading Contractors for 


reinforced concrete work 


since 1903 


We were the pioneers in the supply of steel bars for reinforced concrete 
work and have given to the industry over 50 years of unbroken ser- 
vice, unequalled for quality and dependability. Contracts on which 
WHITEHEAD STEEL has been used include some of the largest and 
most important in the country. 

We can supply mild steel with an ultimate tensile 

stress of 28/33 tons to the square inch, medium 


tensile 33/38 tons to the square inch, and high 
tensile 37/43 tons per square inch. 


We can also supply high tensile bars 40/45 tons 


to the square inch with a minimum yield of 
60,000 pounds per square inch. 





LONDON OFFICE : Stee! House, Tothill Street, S.W.1. Telephone: Whitehall 2964/5. 
BIRMINGHAM OFFICE: King Edward House, New Street, 2. Telephone: Midland 0412/3. 
MANCHESTER OFFICE: Chronicle Buildings. Telephone: Blackfriars 1603/4. 

GLASGOW OFFICE: 50 Wellington Street, C.2. Telephone : Central 1528. 
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99 WANDSWORTH ROAD, 





be a — to new or old 
and other 
vurfaces. No aan material affords 
such lasting protection, while remaining 
80 easy to apply. 


Descriptive literature available. 


STIC B PAINT SALES LTD. 


VAUXHALL, S.W8 


Telephone: RELiance 5566/2178 Telegrams: Sticbeelim, London, S.W.8 
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UNITS FOR THE ENGINEER 
PRECAST-PRESTRESSED 


TO ANY SIZE OR COMPLEXITY FOR 
BRIDGES. SUBWAYS. TUNNELS .GANTRIES 
SINGLE € MULTIPLE STOREY BUILDINGS. fic 


( ing construction on ASO at Fostons, Derbyshire, showing 40-fi. prestressed beams (pretensioned steel) 
designed to M.O.T. requirements. Main Contractors: D. T. Bullock & Co. Lid., Aldridge, Staffs. By courtesy of the 
county Surveyor of Derbyshire—S. Mehew, Esq., O.B.E., B.Sc., M1A.C.E,, A.M.T.P.1. 


Seven fully equipped up-to-date Works are at your service :— 
Stockton-on-Tees, County Durham; Middlesbrough, Yorkshire; 
Scunthorpe, Lincolnshire; Kidsgrove, North Staffs; Willenhall, 
South Staffs; Iver, Buckinghamshire, and Littlehampton, Sussex. 


TARMAC VINCULUM LTD 


ETTINGSHALL WOLVERHAMPTON 
Telephone : Bilston. 41/0). ( 14 lines. 
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illustration above 
shows some of 
the post-stressed 
bridge beams, 
each 80 ft. long 
and weighing 35 
tons, produced by 
Anglian Building 
Products Ltd., for 
British Railways, 
Midland Region. 
Main Contractors: 
Messrs. Leonard 
Fairclough Ltd. 


SRSTES Cae supplied by 


MAY « BUTCHER Lm 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assured of accuracy in 
every detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 





| WOOD 
L 





HEYSRIDGE BASIN. MALDON, ESSEX. TELEPHONE: MALDON 4690/9 
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CONCRETE PILING LTD 


London and Belfast 


CIVIL ENGINEERING 
CONTRACTORS 





49 YEARS 











OF 














EXPERIENCE 


Le ee eee ee ee ee ee ee ee ee ee ee ee ee ee ee od 


| “CONCRETE” | 











Specialists in Reinforced 
Concrete Construction 


10 WESTMINSTER PALACE GARDENS, ARTILLERY ROW, LONDON, S.W.1 
Telephone: Abbey 1626/7 





wn 
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‘lop quality & service 

Site investigations 

Bored piling & Foundations 
Materials & Structural testing 





— Terresearch service has proved its worth — 
Terresearch specialists have a wide, practical experience 
in all branches of building and civil engineering, 
and full resources for carrying out investigations and 
research and sound speedy construction. 





WE HAVE SUCCESSFULLY CARRIED OUT 
SUCH WORK FOR: 


ATOMIC AND THERMAL POWER STATIONS - AIRFIELD WORKS 
RAILWAY WORKS - BRIDGES - ROAD WORKS 

MARINE AND HYDRAULIC WORKS - MULTI-STOREY OFFICES 
AND APARTMENTS - FACTORIES, etc. 


OUR BROCHURE {8S YOURS BY REQUEST 


LIMITED 





i erresearch 


BUILDING AND CIVIL ENGINEERING LABORATORY 
PILING AND FOUNDATION ENGINEERRS & CONTRACTORS 


RUISLIP ROAD NORTHOLT GREENFORD MIDDLESEX Telephone: ViKing 4306 
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RYLANDS MAKE HISTORY 3 


Giant Prestressing Strands are being 
used to anchor the Forth Road 
Bridge to the rock. The project 
involved the development of 
the world’s largest galvan- 
ised wire cables having the 
highest possible tensile 
strength. The Contrac- 
tors called in the 






























Each anchorage is tunnelied 
240 feet into the solid rock 
bed and filled with concrete, 
278 steel tubes, 4° diameter, 
are cast “in situ” and through 
these are threaded assem- 
blages of four |i" diameter 
strands. Each assembiage is 
secured at one end by «a 
massive zinc socket, the other 
ends being gripped for stress- 
ing by specially designed 
wedges. 


Rylands 1%" Prestressed Concrete 
Strands also being used in the Went- 
bridge Viaduct, the Carlisle Mar- 
shalling Yard for British Railways, 
the Kilwinning By-Pass Road Bridge 
and the Mars Bar Factory a. Slough. 





Rylands were called on to provide a minimum 
breaking load of 350 tons for each unit and actual 
tests are as high as 38! tons. 

The total weight of strand in these anchorages 
is about 630 tons. 


RYLANDS 


BROTHERS LIMITED 
WARRINGTON - ENGLAND 





Consulting Engineers: MOTT, HAY & ANDERSON. Contractor: JOHN HOWARD & COMPANY LTD. 
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Send now for YOUR free copy 


We have just compiled an entirely new and up-to-date 
WATERPROOFING COMPENDIUM containing a wealth of 
information gathered during more than fifty years’ experience in 
waterproofing throughout the world. Thumb-indexed for easy 
reference, the Compendium deals with, for instance, the 
waterproofing of new and existing underground structures, pools, 


ponds, tanks, etc., internal dampness, é¢fflorescence, and many 
other items besides. 


Send now for your free copy—a valuable addition to your bookshelf 


Sole manufacturers of ‘Pudio’ products: 


KERNER-GREENWOOD & CO LTD 


KING’S LYNN, NORFOLK _ Telephone: 2293 














3 
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NEW OPERA HOUSE 


SYDNEY, N.S.W., AUSTRALIA 





CONSULTING ENGINEERS: 
OVE ARUP & PARTNERS 


CONTRACTORS 


CiViL & CiVIC CONTRACTORS 
(PTY.) LIMITED 


GIFFORD-BURROW 


(FORMERLY UDALL) 


LARGE STRAND SYSTEM 


HAS NOW BEEN USED IN OR SELECTED FOR THE 


@ WALTHAM MARSHES BRIDGE, HERTS, ENGLAND. 

@ SWAN RIVER BRIDGE, PERTH, AUSTRALIA. 

@ THE SYDNEY OPERA HOUSE, N.S.W., AUSTRALIA. 

@ THE TASMAN BRIDGE, HOBART, TASMANIA, 

@ THE HAMMERSMITH FLYOVER, LONDON, ENGLAND. 

@ SILVERWATER BRIDGE, AUSTRALIA. 

@ CAMMEL LAIRD DOCK YARD, BIRKENHEAD, ENGLAND. 

@ GRAND UNION CANAL BRIDGE STRUCTURE, SOUTHALL, ENGLAND. 
® COVENTRY CATHEDRAL, ENGLAND. 

@ FIRTH OF FORTH BRIDGE, SCOTLAND. 


THE 


IMITATION IS FLATTERING BUT FOR SAFETY’S SAKE CHOOSE THE 
EXPERIENCE OF 


PRESTRESSED SALES LIMITED 


CONSULTING ENGINEER 6446 BATTERSEA HIGH STREET nee saan 
€. W. 1. GIFFORD. B.Sc BATTERSEA, LONDON, 5S.W.!! VOCHONCAS OMECTOR: 
— BATTERSEA 922! (10 lines) 0 68 ee, 


D 











li CONCRETE AND CONSTRUCTIONAL ENGINEERING Novemnesr, 1960 


safest bo specity STENT / 




















p R E ys | S | Preferred by constructional engineers for 


poe hang! , Stent Pre- 
CO | C R E T ' : Cone ren ete Piles have reved their 
oe ye waters used 


STANDARD ‘sizes 


12° x 12° in lengths 15 ft. to 40 ft. 
14° x 14° in lengths 15 ft. to 55 ft. 


Other sizes made to order. 


AVAILABLE FOR eee 
DELIVER 


May we forward ed details. 


STENT PRECAST CONCRETE LTD. 
Chequers Lane, Dagenham Dock, Essex. Dominion 0971 


a LBA 


MOBILE AGGREGATE WEIGHING & BATCHING PLANTS 


TODAY’S MOST ACCURATE, ECONOMICAL, AND SPEEDY 
SYSTEM OF CONCRETE PREPARATION 














*Up to 80 cubic yards per ‘Fully aut tic ° 


hour accurately weighed ecew conveyor with weigh 
and batched. scale. 



















*Three weigh-bin size: 28 ‘*Dust-free feeding of 
cu, ft., $3 cu. ft., 71 cu. fe. cement into mixer skip 
or mixer pan. 

*Telescopic star for easy 

mounting of hand scrap- ‘All remote controls. 

er, boom scraper or radi- 

al scraper for continuous *Portable unit — easy to 
feeding from stockpile. install and transport. 








AC.8. MACHINERY LTO. 
PORDEN ROAD : BRIXTON 
LONDON ° §.W.2« Tel: BRIXTON 3299 (9 lines) 
Grams; AUSCON * TELEX: 23579 LONDON 

and at Merlequin Avenue, Brentford, Middieses 


acsioce 
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Giiiverne 


~ UDALL 





the pioneers of single wire stressing 
High Quality - Low Price 


12-wire plate anchorages 
are now 


28/- 


each [ex. works] 


Comprising 
| - Bearing Plate 
| - Thrust ring 
| - Helix 
12-P.S.L. Grips 


8 wire anchorage 19/6 each 
4 wire anchorage 10/- each 
Prices quoted are for quantities exceeding 100 


Imitation is always flattering but for safety’s sake take 
advantage of experience and use Gifford - Udall 


Test Certificate by Independent Laboratories available on request 


64-66 BATTERSEA HIGH STREET, 5.W.1! 











liv 
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The constructional problems encountered in building 
this reservoir are similar to those found in a wide variety of 
water-retaining structures. It is imperative that joints between 
supporting columns and the floors are resistant to seepage 
and yet allow for any expansion or contraction between 
them. 


4-4 roducts solved this problem of ‘ joints-that- 
move ydrofoil waterstops were cast in the concrete; 
the coe were then packed with strips of ‘ Flexcell’, a non- 
extruding joint filler (specially manufactured for Expandite 
by Celotex Ltd.) and then top-sealed with ‘ Pli-astic’, a 
hot-poured rubber-bitumen joint sealing compound and, 
in certain cases, with ‘ Plastijoint’ flexible, waterproof sealer. 


Movement was allowed for, but, because all these pro- 
ducts are nn | flexible to allow for movement and yet 
retain their original shape on contraction, no seepage will 
occur. 


Problems of ‘joints-that-move’ take many forms, but 
Expandite Limited manufacture products to solve them all. 
Architects, Builders and Civil Engineers are offered advice 
—without any obligation—on all sealing and jointing 
matters they may wish to put before the Expandite 
Technical Service Department. 





ANOTHER 
JOINTING 
PROBLEM 
SOLVED 


Specialists in the manufacture and use of JFoint-Fillers, 
Sealing and Waterproofing Com is, Concrete 
Additives, Anti-Corrosion Treatments and Mechanical 


Apphances. 


TOV POLED Sorters epee: raters Prk Roa, Manshener 1) 


Eire: Ex te (Ireland 
LIMITED Walkinstown, Dublin 
ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 


1 imited, Greenhills 


VISIT STANDS 503-504, PUBLIC WORKS & MUNICIPAL SERVICES CONGRESS & 
EXHIBITION, NATIONAL HALL, OLYMPIA, NOV. 14-19 
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GIFFORD-UDALL 


12 wire 14° Tube Anchorage Assemblies 


comprising: 
1-1}" Bearing Plate 14° 
1 - Tube Unit 
12-P.S.L. 3-way wedges 14° 


34/- 


each [ex. works] 


12 wire 7° Tube Anchorage Assemblies 


comprising: 
1-1}" Bearing Plate 7° 
1 - Tube Unit 
12- P.S.L. 2-way wedges 7° 


31/- 


each [ex. works] 


Test certificates by Independent Laboratories 
available on request 


Prices quoted are for quantities 


exceeding 100 
Imitation is always flattering but for safety’s sake take 
advantage of experience and use 
Gifford - Udall. 
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The constructional problems encountered in building 
this reservoir are similar to those found in a wide variety of 
water-retaining structures. It is imperative that joints between 
supporting columns and the floors are resistant to seepage 
and yet allow for any expansion or contraction between 
them. 


“43 roducts solved this problem of ‘ joints-that- 
move ’. PVC Hydrofoil waterstops were cast in the concrete; 
the joints were then packed with strips of ‘ Flexcell’, a non- 
extruding joint filler (specially manufactured for Expandite 
by Celotex Ltd.) and then top-sealed with ‘ Pli-astic’, a 
hot-poured rubber-bitumen joint sealing compound and, 
in certain cases, with ‘Plastijoint’ flexible, waterproof sealer. 


Movement was allowed for, but, because all these 
ducts are ap ow | flexible to allow for movement and yet 
retain their original shape on contraction, no seepage will 
occur. 


Problems of ‘joints-that-move’ take many forms, but 
Expandite Limited manufacture products to solve them all. 
Architects, Builders and Civil Engineers are offered advice 
—without any obligation—on all sealing and jointing 
matters they may wish to put before the Expandite 
Technical Service Department. 





ANOTHER 
JOINTING 
PROBLEM 
SOLVED 


Specialists in the manufacture and use of Joint-Fillers, 
Sealing and Waterproofing C » Concrete 





Appliances. 


EXPANDITE 


LIMITED Walkinstown, D 


ittves, Anti-Corrosion Treatments and Mechanical 


Chase Ré., Londen, — o0, Vets She ELGar 4321 Mandhewer 1) 
: T d k 
Eire : “Expendite (Ireland) Tunited, Greenhills 


= a 


ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 


VISIT STANDS 503-504, PUBLIC WORKS & MUNICIPAL SERVICES CONGRESS & 
EXHIBITION, NATIONAL HALL, OLYMPIA, NOV. 14-19. 
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GIFFORD-UDALL 


12 wire 14° Tube Anchorage Assemblies 


comprising: 
1 -1}" Bearing Plate 14° 
1 - Tube Unit 
12-P.S.L. 3-way wedges 14° 


34/- 


each [ex. works] 


12 wire 7° Tube Anchorage Assemblies 


comprising: 
1-1}" Bearing Plate 7° 
1 - Tube Unit 
12- P.S.L. 2-way wedges 7° 


31/- 


each [ex. works] 


Test certificates by Independent Laboratories 
available on request 


Prices quoted are for quantities 


exceeding 100 
Imitation is always flattering but for safety’s sake take 
advantage of experience and use 
Gifford - Udall. 
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For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 
Automatic Time Control 


“GAPCO 


H.F. VIBRATOR 


“ CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 


Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


(ESTABLISHED 1918) 


POLLEN HOUSE, 10/12 CORK STREET, LONDON, W.! 
"Phone: REGENT 0716. Grams: CAPLINKO, LONDON. Telex: 23255. Cables: CAPLINKO, LONDON. Works: IPSWICH 




















Trent Gravels 
10,000 tons per week 


Washed & Crushed |} in. to } in. 
pean gen yp agen chain - enemy, at 
, ~ = BF keen B—- Mhy— -— 

quoted. Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston $4255 





—- 1 ome 
e ic: ° = SAVE TIME IN THE 
sig ey ee DESIGN OF COLUMNS 
o—___> —?— * Design of Eccentrically-loaded Column: 
eed NOTTINGHAM by the Load-tactor M ha by J. D. Bennett, 
a | Se TWENTY CHARTS 
weToe noe 
oo B KmemoN S werene for the rapid design, according to the recommend 
ations of British Standard Code of Practice No 


114: 1957, of any column subjected to direct load 
and bending about one axis of symmetry 


Examples show the application of the method 
to columns reinforced with mild steel or cold- 
worked bars and with symmetrical or unsym- 
metrical reinforcement 

The simplicity of the method makes it possible 
to prepare several alternative designs in a few 
minutes. 


Price 8s. ; 8s. 64. by post. 1.90 dollars in Canada 
and U.S.A. 

Concrete Publications, Ltd., 

14 Dartmouth Street, 

London, S.W.1, England 
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Pioneers of single wire stressing 
announce their 
COMPACT STRESSING SET 
[ 5” tube jack and independent pump complete in case ] 





Also their 


STANDARD STRESSING SET 
[ 10° tube jack and independent pump complete in case ] 


Ductube-Udall Limited, 64/66 Battersea High Street, London, S.W.11 
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for best results 
with any type 
of mix design 


Winget 


‘VIBROCON’ POKER VIBRATORS 























Mode/ Dia. Length Frequency Amp. 

SVO 25 1 in. 16 in. 10,000 045mm. 
SVO 35 14 in. 18 in. 10,000 0.70 mm. 
SVO 36V 14% in. 18 in. 10,000 0.90 mm. 
SVO 45 14 in. 194 in. 10,650 0.82 mm. 
SVO 46V 142 in 194 in. 10,650 1.15 mm. 
SVO 60 2} in. 25 in. 9,600 1.25 mm. 
SVO 70 23 in. 274 in. 9,000 0.82 mm. 





Petrol Engine (PDU) 

Villiers Mark 12 14 h.p. petro! engine running at 2,900 r.p.m 
Mounted on rubber insulators in a solidly constructed 
cradie. A coupling housing is mounted on the unit and 
within this is contained a special overrun coupling to 
obviate oscillations in the flexible shaft. A quick-acting 
locking lever allows the flexible shaft to be removed as 
desired. Total weight 77 Ib. Petrol consumption: 14 gal. 
daily (average). 


Electric Motor (EDU) 

14 hp. 110v. or 440v., 50 cycles 3ph. totally enclosed 
squirrel cage electric motor mounted on a robustly con- 
structed steel skid. A coupling is mounted on the motor 
and within this is contained a special overrun coupling to 
obviate oscillations in the flexible shaft. A quick-acting 
locking lever allows the flexible shaft to be removed as 
desired. Total weight 85 Ib. 








in the Winget “Vibrocon” range, the vibratory power is at its 
maximum at the nose-cap end — where it needs to be—to 
ensure that voids are eliminated when the poker is 
withdrawn. 


WINGET LIMITED, ROCHESTER, KENT. 
Tet: STROOD, KENT 7276 (5 Lines) 
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Pioneers in Large shea tale 
Prestressing 




















This technique of using 
large strand for prestres- 
sing was first evolved 
In 1955 by Mr. E. W. H. Gifford 
B.Sc., M.I.C.E., A.M.I. Struct. E., 
M. Cons. E. 


Development by Udalls followed 
over the next three years. The 
first use of 13” strand for 


Imitation is always flattering but 
for safety’s sake take advantage 
of experience and use 
Gifford-Burrow. 





prestressing took place early in 1959 
when Pierhead Cimited designed, 
manufactured and erected the 100 ft. 
prestressed beams of tlie bridge 

structure for Taylor Woodrow 
over the Grand Union Canal 
using the Gifford-Burrow System. 
The Gifford-Burrow System has 
now been chosen by Marples 
Ridgeway and Partners Lim- 
ited for the Hammersmith 
Flyover (Consultants, G. 
Maunsell & Partners) and 
many other contracts are 


pending. 
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| Land-Rover owned by Messrs. Higgs & Hil! working in 
| connection with the new Slough— Maidenhead by-pass 


Today’s 
Fine new roads to take the ever-increasing load of Britain's 


Land-Rover and traffic .. . and helping to build them, the 4-wheel drive 


Land-Rover! Land-Rovers fetching, carrying and hauling 
tomorrow’s men and materials...riding easily over vicious surfaces 
that will become tomorrow's motorways. Tough, reliable 
roads constructive Land-Rovers. Ask your Distributor or Dealer 
for a Land-Rover Demonstration. 


By Appotntmes! 
te Her Majesty Queen Elizabeth IT 
Manufacturers of Land Rovers 
The Rover Co. Lid. 





THE ROVER COMPANY LTD - SOLIHULL - WARWICKSHIRE aiso DEVONSHIRE HOUSE - PICCADILLY - LONDON 
CVS-277 
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+4 


ree eeey 
° 
































intermittent or continuous Cropping 


Hooks and Angies can be produced 


le selected by hand lever. Cutter biades alternately, without re-setting contro! 

” can be used on eight edges~—thus pins. For easier, faster operation, 
reducing replacement costs. machine is mounted on swivel base. 
Maximum capacity 14° diameter Bar. Maximum capacity 14° diameter Bar. 

Both machines are lightweight, yet are of robust construction 
RANGE OF PERFECT BENDERS AND SIMPLEX CROPPERS AVAILABLE FOR HIGHER CAPACITIES AND OUTPUTS 
* INFORMATION WITH PLEASURE 
aN 
77 


Woop, PRITCHETT & PARTNERS LIMITED 


HAMMERSGOMIT H SBroaoway L_onoon 





‘= 
‘. 


Telephone ®iVerede 2224/5/6 Caples Mechauip. Londen 


Tetegrame  Mechawie. Lerder,. w 6 


@ 
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GQUNUW 


SPECIALISTS 






























s co. (co te Linings and Renderings 


for Guni 


rt 
We invite gs. “ponent of every kind in any P# 
for new OF of the country. 
N 
HASLINGTOR . Crewe 2265-6 














DURAJOINT, THE PVC 
CONCRETE EXPANSION JOINTING 
-WATERTIGHT, FLEXIBLE & TOUGH 


a resistored trade In tests at the R. H. Stanger Laboratory, 
nu itis 
patent number Durajoint 9” wide withstood a pressure of 
646268. An arctic 


grade is available to 150 Ib./sq. in. (350 ft. head). Durajoint is 
tamihstand tempere- — supplied in standard rolls in widths of 23”, 
32”, 6” and 9. The ends are easily spliced 


to make continuous lengths and T, X and 
IT'S THE RIBBED SECTION THAT — » eto gee L joints can be prefabricated at our works 


s ccaleemeneecearl ss to lateral or made on site—write for a copy of our 
st . D int ” 
alana i ror booklet “‘ Durajoint and Duraseal ”’. 


because the stretch is 
confined to the central 


KEEPS DURAJOINT WATERTIGHT tunuiar section of the yy : 
material. tHe RIBBED , 5 y 
ae Sein | Oe ernie 
-* 


concrsTs—even under 
(es THE MICANITE & INSULATORS CO., Ltd., 









extreme conditions. 











BLACKHORSE LANE, WALTHAMSTOW, LONDON, E.17. Tel.: Larkswood 5600. Grams: Mytilite, London, Telex. Telex: 25183 
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or Mh a 4, word over 








a 


high tensile steel bars is 
now acknowledged to be 
the leading system for 
simplicity, ease of stress- 
ing and reliability. 

Main illustration shows 
the Merdeka Bridge, 
Singapore, designed by the 
Public Works Dept. ; main 
contractor Paul Y Con- 
tracting Co. Ltd.; Hume 
Industries Ltd. made the 





prestressed beams. 
McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH - SHEFFIELD - P.C. BOX 41 
Telephone ROTHERHAM 2076 (FB Ex 8 lines) 
FS cine LONDON: SLOANE 0428 BIRMINGHAM: ACOCKS GREEN 0229 
STEEL PORTSMOUTH: COSHAM 78702 MANCHESTER: BLACKFRIARS 1018 
by McCALLS MeCALLS MACALLOY (AUSTRALIA) PTY. URETED ties elivendn ates Cine ciate 


MeCAL. & COMPANY (SHEFFIELD) LPUTED MeCALLS MACALLOY LIMITED MeCALLS MACALLOY (CANADA) LWTED 


PCS7 
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Experience 
COUNTS... 











AND CO. LTD. 


GUNITE SPECIALISTS 


FOR MORE THAN 25 YEARS 

















"PHONE : CENtral 7975/6 
5 OLD HALL ST . LIVERPOOL 3. "GRAMS: Gunite, Liverpool, 3 








Underpinning by Pynford 


* SITE INVESTIGATIONS 
that are clear and to the point. 
* NEW FOUNDATIONS 
designed and/or constructed to 
suit all site conditions. 

* UNDERPINNING 

by the proved Pynford method 
for high-level beams, or below 
ground level. 

* JACKING 

Re-levelling existing buildings 
and cheap provisions for new 
buildings. 

* EXCAVATING SHIELDS 
supplied for digging to any depth 
through shifting ground such as 
sand mixed with water. 


Foundation Engineers, Site 


lilustration shows stooling under heavy brick piers, prior to fixing reinforcement. Investigations, Under pinning ° 
R.C. frames can be founded under buildings large and small using PY NFORD stools. Jacking 


Pynford Limited. ..... 


74 LANCASTER ROAD, STROUD GREEN, LONDON, N.4 
Telephone: ARChway 6216-7 
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* WATERTIGHT | 


LININGS FOR 
WE ARE SPECIALISTS « ate 
IN THE REPAIR x SWIMMING 


AND RECONDITIONING « °07 57°: 
OF REINFORCED < LININGS FOR 


| CONCRETE STRUCTURES * [ONE'S 
* TANKS, ETC. 


TELEGRAMS: 
‘GUNITE, 
HITCHIN’ 


CONSTRUCTION CO LTD (eee 
WESTERN HOUSE, HITCHIN, HERTS. | HOUSE, HITCHIN, WESTERN HOUSE, HITCHIN, HERTS. | HITCHIN 4371 











Reed. Trade Mart Brvich Made 


Extra-High Frequency 


shaft speeds of 4, to 7,500 R.P.M. 
@ Petrol or Electric Drive. 


genuine service. 
and Vibrator. 





Servies. Re-Sale Terms Available. Steel, and 2” in Wood). 


% We operate a 48-hour Repair Service for all makes. Write to-day for 8-page fully descriptive 


30 years’ experience in ict bad decease ot € of flex-shaft tools. 
THE FLEXIBLE DRIVE & TOOL CO., LTD. 
EDENBRIDGE, KENT. T 1 3385~<6 
LONDON OFFICE: 17 QUEENSBERRY WAY, $.W.7. Telephone: KENsington 3583 


For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


BBYUNG INU) 


INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates at 9,000 to 
15,000 Vibrations per minute from low flexible 


@ Robustly built throughout and backed by 
@ Fitted centrifugal clutch, long-life flexible drive 
This unique machine, with quick-change additional 
tools, can also be used for: SURFACING, WET- 


Model VP 350-A (Swivel Bass or Barrow Mewnting) § RUBBING CONCRETE, GRINDING, DISC SAND- 
Prompt Delivery. Highly Competitive Prices. Genuine ING, AND DRILLING (up to 1}’ In Concrete, |” in 
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the Clyde 


Colvilles Reinforcing Bars are being used 
extensively in the Forth Road Bridge project 
and in the approaches and portals of the 
new Ten million pound Clyde Tunnel. 
For hot-rolled, indented reinforcing 
bars specify ‘COLBOND 60° which 
have a guaranteed minimum yield 
point of 60,000 Ibs. per square inch. 


E 


COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 
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LILLINGTON’S 
No. | 
Metallic Liquid 






conducted to 


HATFIELD L.T. BUS GARAGE. Architect: T. Bilbow, Esq. Contractors: Messrs. C. Miskin & Sons Ltd., St. Albans 


= 
4) 


The concrete floors of London Transport garages, subjected to extremely heavy wear every 

day from hundreds of heavy buses, need to be of exceptional It is also essential that 
, case-hardened and dustless. When the new bus garage at Hatfield 

: were i by adding No. 1 Metallic Liquid to the gauging 

3 @ simple and inexpensive process. 

years, architects have specified No. 1 Metallic Liquid, the scientifically pre- 

admixture that makes concrete completely waterproof and dustiess, as well as accelerat- 


af 
iH 
+ 


z 
i 
e 


8 ay 
f 
: 
| 


cement renderings 
ee ee See, Se Se One eae 
ou can Lillington’s No. 1 Metallic Liquid to give complete satisfaction because 
HE ONLY PR FER SOLD UNDER GUARANTEE. 


< 
3 


Litiineron's 


N° 1 Metallic Liquid 





GEORGE LILLINGTON AND COMPANY LIMITED 
Willow Lane, Mitcham, Surrey. Tel: Mitcham 1066 For Scotland: 42 High Street, Greenock 





ALL OUR PRODUCTS ARE SUPPLIED IN FREE CONTAINERS 
AP 3544 








- VovEMarn, rot CONCRETE AND CONSTRUCTIONAL ENGINEERING 


COMPRESSION TESTING MACHINES 


MODEL TIE PORTABLE 











This latest development in our range of Com- 
pression Testing Machines incorporates a 
unique and patented method of load measure- 
ment. 

Two gauges indicate the load exerted on the 
specimen by measuring the magnified elastic 
deformation of the frame of the machine. 
An integral load-pacing device enables tests to 
be performed at constant rates in accordance 
with B.S.S.1881. It is the completely idea! 
portable Compression Tester. 








MODEL TIA/MC 

COMPRESSION TESTING MACHINE 

for testing concrete cubes, cylinders, bricks, 
etc. 











ry 

at 

id 

ng A first-class machine with capacities from 100 to 
300 tons, the TIA/MC comprises a Loading Unit 
and a Console which can be arranged to suit 

4 individual needs. 

t- The Loading Unit is rigid, robust and easily 

gS accessible from all sides. An almost pulsationless 

cS oil pump ensures smooth loading. A Load-Pacer 

IT can be fitted for loading at a constant and pre- 


determined rate. 
The Console houses the load ga pumping unit 
and controls. Its remoteness from the loading 
ion unit minimises shock to the loading gauges. 
The design, craftsmanship, and outstanding per 
Seemenas of Gis mackion we tao cinch of eamtly 
ee & ee S Say ee re 
jacture. 


56 We shall be pleased to supply further details on request. 


oC READS EI 


SAML. DENISON& SONLTD (““°" “S22, Ra” 


) 3S4a HUNSLET FOUNDRY - MOOR ROAD LEEDS 10 MANCHESTER LEEDS 
Tel: Leeds 7-5488 Grams: “Weigh Leeds 10° Blackfriars 1986 © Leeds 2-843 
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Throughout the U.K. the Blue Circle 
Group of Companies has 29 cement 
works and 30 manufacturing plants at 
which are produced Blue Circle, Pelican 
and Dragon brands of Portland Cement, 
Ferrocrete, ‘417' Cement, Aquacrete, 
Sulfacrete, Hydracrete,Waicrete, Snow- 
crete, Colorcrete, Hydralime, Whiting, 
Super Snowcem, etc. It has 16 district 
offices and a network of distribution 
centres. The road transport owned by 
the Group includes over 1,200 vehicles 
for delivery in bag or in bulk, and it 





YOU'RE 
NEVER FAR FROM 
THE 
BLUE CIRCLE 


operates one of the largest fleets of 
tugs and lighters on the Thames and 
Medway. 

The Blue Circle Group is the largest 
cement manufacturing organisation in 
the world. You are invited to make use 
of its many services and profit from its 
great resources. 

Blue Circle Products are exported to 
countries all over the world and the 
Group also has interests in twelve works 
overseas, nine of which are in the 
Commonwealth. 


The Cement Marketing Company Limited, 

Portland House, Tothill Street, London, $.W.1. Telephone ABBey 3456 
G. & T. Earle Limited, Hull. Telephone Hull 2612! 

The South Wales Portiand Cement & Lime Co. Ltd., Penarth, Glam. 
Telephone Penarth 57301-4 
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THAMES 


smooth 
shuttering 
without 


These 14 ft. columns for an office and wharehouse block 
in City Road, London, were poured in one lift. Photo by 
courtesy of the contractors: #1008 @ HILL LTD., London 













Noilply moulds for 150 f. run of floor and roof beams made for 
the Mersey Dock and Harbour Board, Liverpool. Manufactured 
by: MILBANK FLOORS LTD, GREAT WALTHAM, CHELMSFORD, ESSEX 


Thames Noilply gives the smoothest surface of any 
shuttering entirely without oiling. This important 
saving in oil and labour has been achieved by facing 
the plywood shutter with a special glossy plastic which 
completely repels concrete and leaves surfaces 
superbly smooth. With reasonable handling Noilply 
shuttering can be used time and again without oiling. 
Later, it continues to give long service in the traditional 
way. The reverse side is balanced by a standard 
plastic. Try Noilply on your next contract and see how 
quickly it repays its cost. 

Supplied only through trade channels. 


Harts Lane - Barking - Essex - Telephone: Rippleway 5511 
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.. How temporary is shuttering? How permanent is formwork? 





moldcole 





Expensive timber formwork, complex 
moulds, the top-rate joinery necessary to 
ensure accuracy, are generally major items 
in costing cast or insitu concrete. 


Moldcote is a surface hardener for the in- 
ternal faces of formwork. It provides a 
smooth polished surface to the timber which 
greatly extends its working life. 


It also ensures a fine, even face to the concrete 
which dispenses with the 





The new development 
that has changed 
the face of concrete 


onan 


Alter use—treated 


with Moldcote 


Advantages of Moldcote 


. Improved quality of concrete face. 
. Reduced cost of rubbing up and 


making good. 


. Greatly increased life of timber face, 


which is entirely protected from 
water or oil penetration. 


. The face of the timber remains 


smooth even after repeated use. 


- Highly glazed surface means less 


release agent is needed. 


. Easily applied by spray or brush. 


Will not crack or flake off 
No staining of the concrete. 


need for lengthy finishing : F 

operations. , ini 
For further details of this brilliant new product which is 
already being used on numerous important projects, write to 


STUART B. DICKENS LTD. 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2211 
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TRILLOR ELECTRIC 


EXTERNAL 
VIBRATORS 




















specially desi gned This High Frequency Vibrator is available 


in eight sizes, most of which are equipped 
with quick-release attachment fittings. 


for very dry mixes which enable them to be used with ae 


highest vibrating efficiency for all types 
for in situ and of steel and wooden shuttering and 


moulds. if required, surface plates or 


DPECAST COMCPCLE pare can. sere tr surtace viration 


E-P-ALLAMECO.LTD. 


LONDON: 132-135 Sloane Street, $.W i. - Telephone. Sioane 9976: (S* lines) 
Werks: Seuwthend< -bes ‘ol: Easewood 52524) 
AGENTS & DISTRIBUTORS : Strangford Led., BelfastandDublin; A. Gunn& Co. Led.. Altrincham, Ches. ; 0.1. Davies Led., Port Talbot, 
Glam. : J. Lewis (Machinery ) Ltd., Burslem, Stoke-on-Trent ; Concrese Services, York Road industrial Estate, W . Yorks; 
John Reutstone itd., Newcastio-en-Tyne:  W. R. Sebwood. Led "s Ford, Southampton; J. A. McAra & Co. Led. ; 


Modern_Plert Sales Ltd., Oldenbury, Worcs. 
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BULK CEMENT SILO 











Choose from a range of 11, 15, 20 and 30 ton models 
to seit your precise requirements. Fully automatic. 
press Dutton operation. provided for large and continuous 
conersting operations by the addition of the ‘Autofeed . 


Visit us at the Public Works and Municipal 


teri Cogn tain tees Stand 99 


PORTASILO LIMITED 


LAWRENCE ROAD - GREEN LANE HOUNSLOW - MIDDLESEX: Telephone: HOUNSLOW 6452/3 
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EDITORIAL NOTES 


The Metric System. 


AT irregular, but not infrequent, intervals there are reawakenings of popular 
interest in the necessity or otherwise of adopting such proposals as simplified 
spelling, an international language, or reformed currency, weights and measures, 
or constructing a Channel Tunnel. The usual result seems to be that, after 
the initial resurgence, the interest flags without any definite conclusion being 
reached, let alone any action being taken to implement the proposals. It may 
not be unrewarding to speculate, therefore, whether there will be any definite 
outcome to the proposals given in a recent report * regarding the adoption in 
Great Britain of a decimal system of currency and the metric system of weights 
and measures. A change from the present system of weights and measures 
would affect considerably not only the public in general but the engineering 
and building industries in particular. The Report favours the adoption of the 
metric system in spite of the objections of some key engineering industries. 
The chairman of the committee which produced the Report supported the change 
when speaking at the annual meeting in September last of the British Association. 
He stated that “ the metric system is the international language of science ’’, but 
although this statement is true, it is by no means a common metrological system 
in industry throughout considerable parts of the world. 

The metric system is in this country a legal alternative to the Imperial pound- 
inch system so long as no Act specifically requires a commodity to be sold in 
Imperial units. For example, sand and gravel, if sold by weight, can be in 
Imperial or metric tons but, if sold by volume, must be in cubic yards. Else- 
where in the world there is considerable variation. In most European countries 
and their present and former possessions, Latin America, and other states, the 
metric system is compulsory, and it is almost universal in the U.S.S.R. Metric, 
pound-inch, and idigenous systems are used in Egypt and Mexico, among other 
countries. In Finland the metric system is universal except in the timber and 
building industries in which British units are still common. Imperial units are 
used for some engineering products in Switzerland and Sweden, although the 

* “ Decimal Coinage and the Metric System: Should Britain Change?" A joint report of committees appointed by 


the British Association for the Advancement of Science and the Association of British Chambers of Commerce. (London: 
Butterworth’s Scientific Publications. 1960, Price 7s. 6d.) 
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metric system is otherwise compulsory. India, Japan and Greece are taking 
action to enforce the metric system, and China, Sudan and some other countries 
are contemplating changing to the metric system. There remain nations, how- 
ever, which in the aggregate represent an important fraction of the world’s 
population and which adopt a pound-inch system; such nations include the 
Commonwealth (excluding India), the U.S.A., Eire, and Burma, although in the 
U.S.A., Canada, South Africa and Burma the metric system is permissible but 
rarely used except in science. Engineering equipment based on the pound-inch 
system is said to be more widely spread throughout the world than equipment 
based on the metric system and, the Report states, since there is no reason to 
regard metric standards as being inherently better than pound-inch standards, 
there is little inclination in Great Britain and the U.S.A. to change. It is clear, 
therefore, that a complete change to the metric system in Great Britain might 
not be wholly advantageous nor feasible in the dealings of this country with 
many others. Internally there would seem to be no great advantage in, or 
even a wish for, achange. The views of the engineering professions and construc- 
tional industries in Great Britain are of interest in this respect. 

The Institution of Civil Engineers approves the change but visualises a 
problem in retraining staffs. The Institution of Structural Engineers considers 
that no change should be made unless the U.S.A. and Commonwealth do so; this 
proviso is also expressed by the Royal Institute of British Architects, which other- 
wise approves the change, with qualifications, and suggests that the adoption of 
an international modular system might be a solution. The Institute of Quantity 
Surveyors approves the change if allied professions and industries and the 
Commonwealth do likewise, although it is thought that the savings would not 
justify the cost and would prefer to rationalise the Imperial system. On the 
other hand, the Society of Engineers thinks the change would be an improvement 
and that we should not wait for the U.S.A. and the Commonwealth to conform. 

Firms supplying building materials would in general approve the change, 
although some expect difficulty in retraining their older craftsmen. This diffi- 
culty is also foreseen by contractors, but these firms are largely dependent on 
architects, consulting engineers and others for the dimensional! data of their works. 
British contractors who have worked on the Continent, and elsewhere, may be 
familiar with the metric system. The steel industry likewise is dependent on 
the dictates of its customers, apart from which approval of the change is 
dependent on co-lateral action by the U.S.A. and the Commonwealth. A maker 
of contractors’ plant expects psychological opposition from the workmen with 
whom they are concerned. 

Although principal land surveys are carried out in the metric system, the 
Ordnance Survey Office see no practical advantage, and some confusion, in adopt- 
ing the system completely since most current maps relate miles to inches. The 
highway departments of the Ministry of Transport envisage some benefits but 
much technical data would have to be retabulated. The Ministry of Health 
and Local Government would also be faced with extensive revisions to by-laws, 
maps, standards and the like, and while not seeing any technical difficulty in 
making the change, is doubtful whether any benefit would eventually accrue. 
The tremendous amount of design data to be revised is also expressed by the 
administrators of the London Building Act. The United Kingdom Atomic Energy 
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Authority considers the change to be costly as regards its engineering departments 
since the metric system, which is used almost exclusively by its scientific staff, 
is not generally used by its engineers. 

The views of staff and workmen are not recorded. It can be imagined that 
reinforced concrete designers should have little difficulty in dealing in metric 
units; in fact, many designers in this country are, or were, nationals of countries 
using the metric system. It is not too difficult to compute with working stresses 
of 70 kg. and 1400 kg. per square centimetre instead of 1000 lb. and 20,000 Ib. 
per square inch. The metric sizes of reinforcing bars should not be too difficult 
to memorise. (A table of equivalent metric sizes and cross-sectional areas of 
round bars is given on page 424.) With workmen it may be different, but in 
some branches of constructional work there would be no difficulty. When 
measuring out the materials for concrete, the size of the measure or the setting 
of the scale of a weighing apparatus need only be determined once, and that by 
a competent person, and do not directly concern the operator. As regards 
shuttering, there again may be no difficulty because it is well known that the 
type of man attracted to carpentry is generally good at mensuration and therefore 
reasonably versatile where figures are concerned. 

Even if it is granted that the mental effort associated with the change is 
not too great, that the cost is not prohibitive, and that the change could be 
made within a period of five to ten years, there remains the basic consideration 
of why should a change be made from the Imperial system, the use of which is 
so widespread. That the Imperial system could be vastly improved by deleting 
archaic measures and rationalising the remainder cannot be gainsaid, but there 
is much to be said for a system involving the prime factors two and three com- 
pared with one incorporating two and five. If a universal system is required, is 
the metric system the best? Exponents of the metric system will say that, even 
if it is not without defects, it is the best of the systems available and to devise 
a new system would only add to the confusion which the proposed change is 
attempting to alleviate. As the chairman of the committee stated at the meeting 
of the British Association, “there is an air of inevitability about the metric 
system. The public (and presumably engineers) would be well advised to educate 
itself and its children in this spreading and rational system.” 


Metric Sizes of Reinforcing Bars. 


Tue table on page 424 gives the following data relating to plain round reinforcing 
bars. 

Diameters of bars in inches and the equivalent in millimetres. 

Metric sizes of bars. 

Cross-sectional areas of any number of bars up to ten in square inches and 
in square centimetres. 
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Book Reviews. 
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“ Prestressed Concrete. Vol. Il. Sta- 
Indeterminate Structures.” By 

Y. Guyon. (London: Contractors’ Record, 

Ltd. 1960. Price 95s.) 

Tue second volume of M. Guyon’s 
massive work on prestressed concrete 
contains about seven hundred pages and 
appears to be a collection of the author’s 
numerous papers and notes on the subject 
of statically-indeterminate prestressed 
concrete structural systems such as beams 
and slabs and assemblies of beams as in 
portal frames and multiple-frame build- 
ings. Cylindrical tanks, arches, domes 
and some other structures and foundations 
are not dealt with. The subjects are 
collated under two main headings, namely 
the elastic analysis of statically-inde- 
terminate systems and tests. 

The book is well printed and the dia- 
grams are clear and instructive. The 
translator, Mr. C. van Amerougen, is to 
be commended for providing in the main 
a very clear exposition of what could be a 
difficult subject. All data are given in 
British units. There is some inconsis- 
tency as regards the symbols used, and in 
places contrary opinions are expressed. 
The absence of an index to such a vast 
mass of information may be deplored but 
the translator excuses this omission, and 
strikes the key-note of this work, when he 
states ‘‘ M. Guyon’s text calls for patient 
study, and the subjects dealt with, especi- 
ally in the first half of the book, are so 
intimately related as to make any brief 
looking-up of individual items pointless.” 
This book is not a work of easy reference. 


“ Railway Works Construction.” By H. 
M. Pearson. (London: Odhams Press, 
Ltd. 1960. Price 355.) 

Tus book is intended for supervisors, 

foremen, and craftsmen engaged on civil 

engineering works on railways and deals 
with the subject in a practical manner 
starting from elementary arithmetic and 
drawing and the basic principles of 
structures, proceeding to consideration 
of materials and their behaviour in 
service, foundations, bridges, tunnels and 
buildings, and finishing with administra- 
tion and the preparation of cost estimates 
and reports. Although some of the sub- 
ject matter appertains to new works, 
consideration of the maintenance and re- 
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pair of existing structures is prominent. 
Mining subsidence and other causes of 
defects are dealt with. The parts dealing 
with concrete are necessarily brief in a 
book of three hundred pages covering so 
many aspects of civil engineering. Space 
might have been well spent, however, to 
include a qualification of the stated ages 
at which concrete piles may be driven, 
and to enlarge on the subject of the cover 
of concrete over the reinforcement in 
view of the fact that on steam railways 
the atmosphere can be so deleterious to 
concrete. The section on prestressed 
concrete is too short to be useful. 


“Der durchlaufende Bogentrager auf 
Elastischen Stiitzen mit und ohne 
Versteifungstrager.” By W. Stampf. 
(Berlin: Springer-Verlag. 1960. Price 
37.50 D.M.) 

THE analysis of multiple-span arches on 

elastic supports with and without stiffen- 

ing beams is given (in the German lan- 
guage). Because itsapplication is limited, 
this type of structure is seldom dealt with 
in technical literature although it is 
frequently employed in industrial build- 
ings. Under the action of dead load, such 
concrete arches and columns may be in 
compression throughout, thus providing 
a natural prestress to resist the effects of 
live loads and shrinking. Structures of 
this type can therefore be very long with- 
out requiring expansion joints. The cal- 
culations are based upon the deformation 
method in which the angle of rotation 
and the horizontal displacement are 
unknown. The structure is considered as 

a system of fully restrained arches 

and columns. The interacting bending 

moments and thrusts at the joints are 
expressed as functions of the unknown 
deformations at the joints. 

Simplifications are introduced for sym- 
metrical structures subjected to sym- 
metrical loading. Intensive study is 
required to follow the equations which 
abound in cross-references which are 
unavoidable if the reasoning is to be 
understood. An approximate method of 
analysis is given for the case in which the 
shape of the arch and members can be 
expressed by formula. The results are 
within 25 per cent. of those obtained by 
more precise calculations. 
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The Resistance of Concrete Piles to 
Penetration. 


A SIMPLE GRAPHICAL METHOD BASED ON THE 
STRESS-WAVE THEORY. 


By DONOVAN H. LEE, B.Sc., M.LC.E., M.1.Mech.E., M.1.Struct.E. 


THE method of calculating the safe load on a pile driven by impact has for many 
years been a controversial subject, but recently more data from loading tests 
have become available for comparison. The calculation of the greatest load 
which a bearing pile will support should be based essentially on the physical 
properties of the strata below the bottom of the pile. The properties should 
preferably be obtained from tests of samples of the soil. The compressibility 
of the soil below the bottom of the pile is an important factor, particularly in 
the case of cohesive soils, the moisture content of which will be reduced, some- 
times over a long period, by the increase of the pressure on the soil. Due to 
overlapping of the bulbs of pressure below the bottom of piles in a group the 
pressure on the soil below the piles may greatly exceed the pressure under an 
isolated pile, and it is necessary to know the properties of the soil at a depth 
equal to one and a half times the depth to which it is expected the piles will 
be driven, or even deeper if strata of soft cohesive soils are likely to occur within 
that part of the bulb of pressure in which the pressure on the soil is increased 
by 20 per cent. or more. A static formula should be used for estimating the 
necessary length and safe load of a pile, but for driven piles an impact formula 
may be used as a check and to ensure that each pile in a group has practically 
the same safe load and that the settlement is small and is practically equal for 
all the piles. If piles have to be driven when the condition of the ground cannot 
be known in advance or obtaining undisturbed samples of the soil is difficult 
or impossible, dependence must be placed on an impact formula from which 
the safe load is estimated from the resistance to penetration of the pile as measured 
by the set of the pile for one or more blows. 

In the light of recent increased knowledge of this subject, the writer con- 
siders that most of the early formule should be disregarded. Hiley’s for- 
mula,‘ (2) which has been extensively used in Great Britain and the Common- 
wealth, and with variations by Mr. J. S. Crandall® also in the U.S.A., is 
considered, in its original form, to give results too low for long piles. The 
Hiley formula estimates the resistance to penetration at the time of driving 
and not the ultimate static load, which is defined by Terzaghi as the least load 
causing a settlement equal to a tenth of the diameter (or width) of the pile. 
Therefore an allowance must be made for the reduction in the permissible load 
in the course of time if cohesive soils exist below the bottom of the pile. How- 
ever, an addition can be made for the “ take up”’, or increase of resistance, if 
applicable, after driving has ceased. The same adjustments apply to the resist- 
ance to penetration if calculated by the stress-wave theory, but Bullen’s 
formula is related to the minimum static load causing permanent penetration, 
with a plasticity factor for use for piles in cohesive soil. 

The stress-wave theory was first suggested for application to driven piles 
by Mr. D. V. Isaacs and subsequently was used by Dr. E. N. Fox in assisting 
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Dr. (now Sir William) Glanville and others in determining the instantaneous 

stresses occurring in a concrete pile while being driven for comparison with 
ric recordings of the stresses in the pile. It was not suggested by 

Glanville and others that the resistance to penetration during driving could 
be deduced from the stresses. In subsequent research by Mr. E. A. Smith® 
it has been assumed that, if some allowance is made for damping, the theory 
is likely to lead to much better results than given by any impact formula. 

Results obtained by E. A. Smith, based on the stress-wave theory, show 
generally greater resistance, particularly for long piles, than do Bullen’s or Faber’s 
formule apart from “take up’’ not included in Bullen’s formula. The results 
obtained by the stress-wave theory show thatthe general form of resistance 
to penetration follows that of the older Wellington (or Engineering-News) for- 
mula, and does not conform to the results obtained from those formule which 
contain a term representing the efficiency of the blow, for example, the formula 
of Redtenbacher, Hiley, and Janbu. It is possible that the stress-wave theory 
can be adapted to give the resistance to penetration very closely, but it is neces- 
sary to make allowances, which may sometimes be considerable, for the reduction 
in ultimate static load where the pile is in cohesive soil or where cohesive soil 
exists at a lower level but still within the bulb of pressure. Pending further 
experience, it is probable that, for concrete piles, the results obtained by the 
stress-wave theory, as currently presented, will exceed the resistance to penetra- 
tion due to a static load being applied for a short time, and by a greater amount 
for a permanent load, on piles bearing on strata of cohesive soils depending on 
the increase in the pressure on the subsoil and the properties of the soil. E. A. 
Smith has applied a damping factor, and Dr. D. E. Jenkins, in assisting the 
writer, has found that an allowance for the inertia of the pile will account for a 
reduction of 30 per cent. to obtain the static resistance to penetration. This factor 
is used in the following. 

Notation. 

A, Cross-sectional area of pile. 
b, Breadth of pile. 
C,, Temporary compression of the dolly and head packing. 
C,, Temporary compression of the pile. 
C,, Temporary elastic compression of the ground. 
d, Depth or side of the pile. 
E,., Modulus of elasticity of the concrete. 
e, Equivalent elastic set. 
h, Effective free fall of hammer. 
h,, Effective free fall of hammer allowing for inertia of the helmet. 
hr, Fall of hammer on pile driven to refusal. 
I, Length of pile. 
M, Weight of hammer. 
m, Weight of helmet. 
R, Resistance to penetration (static load). 
s, Set per blow. 
W, Total weight of pile. 
w, Weight of pile per foot. 


Application of the Stress-wave Theory. 


Since the determination of the resistance to penetration by the stress-wave 
theory is too laborious for general use, the following method, developed by the 
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writer, may be applied to concrete piles more than 35 ft. long. The method, 
which has been adapted from the work of Glanville, is based on the need to 
limit the greatest stress at the top and bottom of the pile so that the pile will 
not be damaged. An instantaneous maximum stress of 2500 Ib. per square inch 
has been used by the writer as the desirable instantaneous stress for concrete 
having a cube-strength of 5000 Ib. per square inch, and should provide a reason- 
able factor of safety. 

The determination of the fall or drop of the hammer and the stiffness of 
the packing on the top of the pile, which factors control the stress at the top, 
and the least equivalent elastic set, which controls the stress at the bottom of 
the pile, can be achieved in one graphical operation by use of the accompanying 
chart. 

E. A. Smith has shown that the reduction of stress in the length of the pile 
by propagation, apart from friction on the side, is almost negligible, so that 
the approximate resistance to penetration, including the friction on the side, is 
given by the area of the cross-section of the pile multiplied by the stress of 2500 Ib. 
per square inch at the top multiplied by a factor to allow for the inertia of the 
pile. It is usual to include the friction on the side with the bearing resistance 
under the foot of the pile, and the friction tends to be increased by the “‘ take-up 
on cessation of driving. However, in the case of a pile in filling which may settle 
in course of time, the resistance to penetration will decrease because the settling 
of the ground around the pile tends to drag the pile downwards by the friction 
acting in the reverse direction. 

The stress-wave theory emphasises the importance of the stiffness of the 
packing, or cushion, under the helmet on the top of the pile. Typical values 
of the stiffness of various types of packing are given in Table I. 


TaBLe I|.-STIFFNESS VALUES (APPROXIMATE) OF TyPICAL HEAD PACKINGS. 
(ib. per square inch per inch) 


Ib. per square inch 


Head packing 
oe Cay after 25 blows’ = after 2000 blows 
2-in. felt 7700 17,200 
3-in. coiled hemp rope 8300 12,100 
2-in. sacking g600 15,000 
3-in. asbestos fibre 7900 8,300 
4-in. softwood 3000° 32,000° 


Notrs.—The thickness is measured under the static weight 
of the hammer after 25 blows. 


* Subject to wide variation, 


It is necessary to make allowance for the effect of the helmet on the impact 
when determining the effective free fall 4, of the hammer as given by 


2 
n~ (gH \e 
M+m 
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Fig. 1. 


In addition to the effect of the helmet and the ratio of the weight of the 
hammer and helmet, the effective free fall of a drop-hammer is about 80 per 
cent. of the actual fall and that of a steam-hammer about 90 per cent. Either 
reduction factor can readily be taken into account, by reading from the appro- 
priate scale, when using the charts in Fig. 1. 

It should be noted that with the stress-wave method, as with Hiley’s formu’a, 
the quake of the soil should be measured or an estimate of the amount must 
be made. If the quake cannot be determined accurately, a reasonable dimension 
for C, is o-r in. and it may be seen, by reference to data compiled by Bullen, 
that this will possibly exceed the actual amount and the results may therefore 
be slightly conservative. It is important to note that the equivalent elastic 
set, as used by Dr. Glanville, is (twice the actual plastic set) plus (the quake or 
elastic set of the soil); therefore ¢ = 2s + Cj. 

The application of the chart is shown in the example which follows. 
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Example.—Determine (a) the greatest allowable free fall of a 44-ton drop- 
hammer, (b) the least final actual (plastic) set, and (c) the resistance to penetra- 
tion of a 16-in. square reinforced concrete pile 70 ft. long. The maximum 
allowable stress during driving is 2500 Ib. per square inch, the weight of the helmet 
is 10 cwt., the packing on the head comprises 2 in. of compressed sacking, and 
assume that the quake of the ground has been determined to be o-1§ in. 


16 x 16 X 150 

"= Ib. , 
44 267 per foot 

weight of helmet om 0-5 _ Poe 

weight of hammer M  4°5_ 


The weight of the pile is 


The ratio 


weight of hammer and helmet M-+m_ 5 xX 2240 _ 
weight of pile per foot EMS age te 

Assume the stiffness of 2 in. of compressed sacking is 11,000 lb. per square inch 
per inch after about 500 blows (see Table 1). 

Referring to Fig. 1, from charts B and C, the greatest allowable free fall 
is 3 ft.6in. Also from charts A and E, the least plastic set for a quake of 0-15 in. 
is O19 in., that is approximately five blows per inch of penetration. The greatest 
2500 x 16? 


The ratio 42. 


force that may be applied at the top of the pile is == 286 tons, which 
represents a measure of the total resistance to penetration (including side 
friction if any). When allowance is made for the inertia force accelerating the 
pile, say 30 per cent., the resistance to penetration is given approximately by 
R = 0-7 X 286 = 200 tons. 

The charts in Fig. 1 may, of course, be used to determine any two of the 
four data, that is the weight of hammer, distance of free fall, the least stiffness 
of packing required, and the set, provided the other two terms are known. 

Since the chart is based on driving to obtain a stress of 2500 Ib. per square 
inch, it cannot be readily adapted to apply to piles driven with smaller stresses, 
but it is useful to safeguard against greater stresses occurring which may need- 
lessly damage the pile. 
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PRIZE DESIGN. CONCRETE! 
** Concrete and Constructional Engineering ’’ Prize Design. 


A PRIZE is awarded each year by the proprietors of this journal for competition 
amongst the students at the Course on Concrete Technology at Imperial College, 
University of London. The problem, which was set for the session 1959-60 by 
Professor A. L. L. Baker, D.Sc., M.I.C.E., was to plan a small port on an imaginary 
site and to design one or more structures suitable for such a development. The 
structures were to include berthing accommodation for vessels of various sizes, 
single-story factories, multiple-story offices, hotels and flats, a road bridge over 
a river and subsidiary bridges, a railway station, swimming bath, and ancillary 
structures. 

About fifty entries were submitted, several of which displayed a good grasp 
of the application of engineering principles as well as a practical knowledge of 
details, especially in the case of some of the designs of the bridges, multiple-story 
buildings and the covered swimming bath. Much care and labour had been 
expended on the calculations, particularly for the designs of shell roofs. The 
design selected as the best in most respects was that of a prestressed concrete 
bridge submitted by Mr. S. TALAPATRA, although there were two or three designs 
of similar structures of almost equal merit. The selected design, for which the 
entrant receives the prize of £25, is for a five-span prestressed concrete continuous- 
girder road bridge, the spans being two of 150 ft., two of 220 ft., and a central 
span of 300 ft. The designs next in order of merit were those submitted by 
Mr. P. R. Dhar and Mr. B. H. Webb. 


Elevated Road at Hammersmith. 








THE construction of the elevated road 
}-mile long at Hammersmith, the design 
of which was described in this journal for 
November 1959 and, in more detail, 
August 1960, has now commenced. The 
approach ramps are well in hand. Some 
of the precast components of the double- 
cantilevered elevated road have also been 
made, and the illustration shows one of 
the precast beam units being transported 
to the site. The units for the prestressed 
concrete superstructure are being cast by 
the contractors, Messrs. Marples, Ridgway 
& Partners, at a yard at Heston. 
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Glen Nevis Hydro-electric Scheme. 


Tue scheme prepared by the North of 
Scotland Hydro-Electric Board in con- 
nection with harnessing the water power 
in Glen Nevis, is estimated to cost 
£4,200,000 and to take four years to com- 
plete. The works will include an arch 
dam about 240 ft. high, from which the 
water will be conducted in a tunnel to an 
underground power station of about 
25,000 kilowatts capacity. 
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CONSTRUCTION OF THE MEDWAY BRIDGE. 


The Construction of the Medway Bridge 
near Maidstone. 


Tue method of construction of the bridge 
to carry the Maidstone by-pass road over 
the River Medway was controlled the 
requirement that no supports should be 
placed in the river. Therefore the beams 
for the river span were precast and moved 
over a temporary bridge to their final 
positions. The design of the permanent 
structure was described in this journal 
for December 1959. 

The four beams of the suspended span 
are over 80 ft. long and each weighs 
about 165 tons. They were precast on 
the western bank about 100 yd. from the 
river. Each beam was precast in shutter- 
ing resting on rail-tracks of greater length 
than the beam and was prestressed with 
post-tensioned twelve-wire cables. Tem- 
porary steel I-beams were bolted to the 


the line of one inner main concrete beam 
(Fig. 4). The lattice girders were each 
formed of five Bailey trusses placed side 
by side and were “ launched ”’ over the 
river in the usual way. Narrow-gauge 
rail-tracks were laid along the top boom 
of each lattice girder and a gantry was 
assembled to span between bogies of 
50 ton capacity running on the tracks 
(Fig. 3). The gantry is formed of four 
Railey trusses placed side by side 
When a beam was required for placing, 
a rail-track extending from the bridge was 
connected to the length of track on which 
the beam rests. A bogie was pushed into 
position under the temporary steel I- 
beams at the ends of the beam, and the 
weight of the concrete beam was trans- 
ferred to the bogies by hydraulic jacks 





Fig. 1. 


upper surface of each beam and extended 
beneath 6-in. steel bars placed through 
inverted U-bars which project from the 
upper surface of each beam near the ends 
(Fig.1). The I-beams project beyond the 
ends of the beam to provide means of 
raising and lowering the beam by jacks. 


Erecting the River Span. 


When the cantilevers on each side of the 
river were complete, it was possible to 
move the first precast beam into position. 
Pairs of steel beams were placed at the 
ends of three adjacent cantilevers at each 
side of the river, each steel beam spanning 
15 ft. between the ends of adjacent canti- 
levers. The steel bers supported two 
steel lattice girders which spanned the 
river and were placed one on each side of 
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(Fig. 2). The shuttering for the bottom 
of the beam was then removed and the 
beam was ready to be moved down the 
inclined track to the bridge. The pro- 
gress of the beam was controlled by 
means of winches on each bank of the 
river. 

The first precast beam was moved down 
to the end of the western cantilever where 
the weight of the beam was transferred 
from the leading bogie to timber packing 
on the end of the cantilever between the 
two lattice girders. The gantry was used 
to transport the empty bogie across the 
river to rail-tracks laid on the eastern 
cantilever. 

The gantry was then moved back 
across the river to support the leading end 
of the precast beam (Fig. 4) by means of 
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CONSTRUCTION OF THE MEDWAY BRIDGE. 


Fig. 2. 


steel hangers and 6-in, steel shearing pins. 
The packing beneath the river end of the 
precast beam was removed and the beam 
drawn across the gap by means of winches. 
The beam was then lowered on hydraulic 
jacks until the projecting steel beams 
were supported on timber packing at the 
end of the eastern cantilever. The 
gantry was then returned to the western 
side to support that end of the precast 
beam while the bogie was removed and 








replaced by timber packing. The beam 
was then about 6 ft. above its final 
position and was lowered gradually by 
means of hydraulic jacks. While this 
operation was proceeding the lattice 
girders were dismantled and removed 
The time taken to move the precast beam 
to its position across the gap was about 
two hours. Although the timber packing 
under the beam was mainly hardwood, 
the weight of the beam was sufficient to 





Fig. 3. 
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CONSTRUCTION OF THE MEDWAY BRIDGE. 


compress the 6 ft. of packing by about 
3 in., reducing the effective extension of 
the jacks from 6 in. to 3 in. while lowering 
the beam. 

When the first precast beam was in its 
final position the projecting U-bars were 
cut off and the beam provided a per- 
manent bridge for the transportation of the 
other three precast beams on rail-tracks 


these transverse tracks and the beams 
moved to a position over their final seat- 
ings. The beams were lowered into their 
final positions in the same way as the first 
beam. 


The End Spans. 


The beams for the eastern span are 





Fig. 4. 


laid on this beam. The second and suc- 
ceeding beams were each transported on 
bogies to a position above the first beam 
and rested on the first beam while tracks 
were laid on steel beams between the ends 
of adjacent cantilevers. The ends of the 
beams were then supported on bogies on 
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similar to those of the river span except 
for the bearing at the eastern end. These 
beams and those for the western span 
were precast in shuttering supported by 
timber props resting on the ground. 
When the concrete had hardened the 
beams were prestressed and lowered into 
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Fig. 5. 


their final position by means of tem- 
porary steel beams and jacks in the same 
way as the suspended span. When the 
beams were in position the projecting 
U-bars were cut off. 

The materials for the part of the bridge 
on the eastern bank were placed by means 
of a 15-ton derrick to the south of the 
bridge. A temporary Bailey bridge was 
erected to provide access for vehicles and 
staff. 

Because it was required that there 
should be no supports in the river, the 
balanced cantilever on the eastern bank 
was concreted in shuttering projecting 
over the river and supported as shown in 
Fig. 5. 

The concrete was mixed in a 1-cu. yd. 
mixer at a batching plant on the western 
side of the river. The concrete for the 
precast members was mixed in the pro- 
portions of 1 to 3:1 by weight, using 
aggregate having a maximum size of 


Reckoners for Guaranteed 
Minimum Time. 


Part IL of British Standard No. 1151, 
Guaranteed Minimum Reckoners for the 
Building and Civil Engineering Indus- 
tries "’ (obtainable from the British Stand- 
ards Institute, price 5s.), was published 
recently. The standard gives a formula 
for calculating the appropriate guaranteed 
minimum payment due to an operative 
when the number of working hours 
available to him is less than the normal 
hours as laid down in the Working Rule 
Agreement. Four tables of ready reck- 
oners enable the actual proportions 
to be seen at a glance. Allowance is 
made for the changes in the length of the 
working week which now operate in the 
building and civil engineering industries. 


“ 
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j in.; the crushing strength required was 
at least 7ooo |b. per square inch at 
twenty-eight days. The water-cement 
ratio was 0°38 and the slump about 2 in 
The concrete for the reinforced piers and 
abutments had a crushing strength of at 
least 4500 lb. per square inch at twenty- 
eight days. 

Between the river and the batching, 
mixing and precasting area, there is a 
railway which is roughly parallel to the 
river and over which a prestressed con 
crete bridge has been constructed to 
carry the new road. The large precast 
beams passed over this bridge on their 
way to the river bridge 

The bridge is being constructed for the 
Ministry of Transport. The design was 
prepared by Messrs. Scott & Wilson, 
Kirkpatrick & Partners, who are also 
supervising the construction. The con 
tractors are Sir Kobert McAlpine & Sons, 
Ltd. 


Chimneys 550 ft. High in Britain. 


Tae two chimneys, each 550 ft. high, 
which are to be built at Blyth “B” 
Power Station, Northumberland, will, it 
is believed, be the tallest reinforced con- 
crete chimneys of large diameter in the 
country. One of the structures will have 
an internal diameter of 27 ft. at the top 
and the other 30 ft. Both chimneys will 
be lined with brick. The estimated cost 
is £153,000, The consulting engineers to 
the Central Electricity Board are Messrs. 
Merz & McLellan. The Contractors are 
The Mitchell Construction Co., Ltd. 
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(& Sa | DESIGN OF BIAXIALLY-LOADED COLUMNS. 


Design of Biaxially-loaded Columns by 
the Ultimate-load Method.—II.* 


By F. N. PANNELL, M.Sc.Tech,, B.Sc.(Eng.), A.M.1.CE., A.M.LStruct.£. 


Columns with Eight or Four Bars. 


THE theory for multiple-bar columns described in Part I of this article is applicable 
with almost equal accuracy to columns with eight or four reinforcing bars. In 
each case it is necessary to apply the equations of static equilibrium relating to 
the particular arrangement of reinforcement. The equations for columns with 
eight reinforcing bars are given in Appendix II and are the basis of the charts 
in Figs.§to8. The equations for columns with four bars are given in Appendix III 
and are the basis of the charts in Figs.g to 12. In the case of columns with eight 
or four bars the theoretical load causing failure is predictable by means of these 
curves with an accuracy generally within 1 per cent.; in a few cases the error 
may be 2 per cent. 

The charts are valid for any radial eccentricity of load and can therefore 
be applied to columns subjected to bending about one major axis only. The 
area of reinforcement obtained from the charts for four-bar columns can be 
distributed as desired near opposite faces of the column, but the arrangement 
of reinforcement for columns with eight or more bars should not be altered. 
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* Continued from October, 1960. 
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Fig. 6. 





For any given arrangement of loads, the least cross-sectional area of concrete, 
for a particular area of reinforcement, is required when @ is about 45 deg. The 
saving is significant only when the eccentricity of the load is high, and may not 
occur when reduction of the permissible stresses has to be applied because of the 


slenderness of the column. The angle @ will be about 45 deg. when ; is nearly 


equal to ; It is desirable to choose the side b so that 6 does not exceed 65 deg. 


If the cross-section of the column is sketched and the diagonals drawn, the side b 
should form the base of the triangle containing the point of application of the 
load, in which case @ will not greatly exceed 45 deg. 
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The charts have been derived for the case in which Pre _. 0-9 and p,, = 18,000 


at 
lb. per square inch. However, they may be used when /,, = 16,000 Ib. per 
square inch, in which case the size of the column will be slightly larger than 
necessary. The greatest effect of this reduction of the permissible stress in the 
steel is taken into account in the charts, but the stress in any bars still in the 
elastic range when the load causing failure is applied will be slightly greater than 
the estimated value. 

A saving in reinforcement is generally made if four bars can be used in a 
column, particularly for large eccentricities of load. If, however, the column 
and bars are large, the increased cover of concrete required, together with a 
reduction of permissible stress for bars of 1}-in. diameter and larger, may out- 
weigh any advantage, as is illustrated in Example No. 5. 
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Examples. 


Example 3.—Design a square column of 1:2: 4 concrete to support an 
axial load of 100,000 Ib. and a bending moment of 2,000,000 in.-Ib. which may 
act about either major axis. Allow 2}-in. cover of concrete. 

Assume twelve or more bars will be required; therefore Figs. 1 to 4 apply 

(Figs. 1 to 4 are in Part 1.) 

Since x = 0, 6 = o and from equation (a), M, = FPy; e ———— = sent 
100,000 

VP 100,000 er’ ; : 

a 15°8; since this value is less than 30, choose a size of column 


A ; ; 
such that J = 0325 (see notes for Table I), that is d 4 eg 201 
Pecbd® 760 X 0°325 


, 
in., Say 20 in. square. - 0-329 and from Table I, r Pre is about 0-65. Since 
pecbd 
d, 


d 


ee 


a's , from Fig.1,F = 1-07. Then M, = 1-07 x 2,000,000 = 2,140,000 in.-lb. 
20 


M . - - 
and £- = 0352. From Fig. 2, r = 075. The area of reinforcement 


Pecbd* ; Pre 
0°75 X 700 X 400 


required is therefore 
18,000 


Sq. in. = 12-60 sq. in., say sixteen I-in. 


bars. 
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Example 4.—Compare two columns of 1 : 2: 4 concrete each 20 in. square 
having equal areas of reinforcement equally distributed near each side, one 
column having sixteen 1-in. bars and the other four 2-in. bars. Each column 
is subjected to an axial load of 400,000 Ib. and bending moments of 735,000 in.-Ib. 
acting about the X and Y axes simultaneously. 


In each column r= 3°14 per cent., ~,.bd = 304,000 Ib., cmt and 


sha = 1315; x= y = 1835 in, d= 1, 6 = 45 deg., sec.6 = 1-414, and 
sin? 26 =1 
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COLUMN WITH SIXTEEN Bars.—With a cover of 1} in., ? = o1rand F = 1. 


Pre 


Since ~,, = 18,000 Ib. per square inch, ¢e = 0745 and N = — 0-033. 
I X 400 X 1835 1-414 


Therefore from equation (1), M, = 7 +0033 
+0 


= 1,005,000 in.-lb., 
! 
and i." = 0165. 


ce 


, P : p 
Since _.. = 1-315, the required value of r—“, from Fig. 2, is 0-745 and the 
Pecbd Pre 


column is satisfactory. 
COLUMN WITH Four Bars.—For bars of 2 in. diameter, 2-in. cover of concrete 


is required, hence 2 = o15 and F = 1-006. 


Since p,, = 16,000 Ib. per square inch, phve _ 0-662 and N = — 024. 
Therefore ews SO KIS a eo O-I5I. 
Pecbd* 304 X 20(I + 0-204) 
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the column is therefore unsatisfactory although it is of the same size and has the 
same ratio of reinforcement (3-14 per cent.) as the column with sixteen bars. 
Since ratios of reinforcement exceeding 4 per cent. may lead to difficulties in 
placing concrete and cause congestion of reinforcement at joints, an economical 
column will have an area of reinforcement between, say, 1} per cent. and 4 per 
cent. It is therefore possible to draw a line on the charts in Figs. 2, 3, 5, 8, 10 
and 12 showing the values for the most economical column. Such a line is 
shown in Fig. ‘10. Tables I, II and III provide a rapid means of estimating the 
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Taste II. 


P is in pounds (Ib.) 


For values of 


TaBLe III 


APPROXIMATE SIZES FOR EIGHT-BAR COLUMNS (1: 


Ww 


P Pee 
— 
Pecbd Pee 
orl o’77 
oz o’75 
o-3 O73 
o*4 o*72 
o5 o-71 
oo o’71 
o’7 o’o2 
od o’5 
ogo 0°45 
1°o 0°39 
Ivt 0°34 
I°2 O31 


d 2 
é is approximately | : (F) . 


less than o-6, obtain the size from 


APPROXIMATE SIZES FOR FourR-BAR COLUMNS (1: 2 


,Pe 
Peebd Pee 
or! o7I 
o’-2 0°64 
o3 0°59 
o*4 0°50 
or5 0°50 
oo ogi 
o’7 0°40 
o-8 0°42 
o’9 0°35 
1°o 0°34 
I'l 0°32 
1*2 0°30 


dx\* 
P is in pounds (Ib.). ¢ is approximately J” t 5 ) . 
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For values of 
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less than o*5, obtain the size from 
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sizes of columns containing twelve or more bars, eight bars, or four bars res- 
pectively and were derived from the lines, representing the most economical 
column, drawn on the appropriate charts. 

(To be continued.) 


Water for Building Works. 


THe National Federation of Building 
Trades Employers has been urging that 
water undertakings should adopt a more 
realistic way of calculating the charge for 
water used for building work than that 
of charging a fixed sum for every {100 
of the contract price irrespective of the 
type of building or method of construction 
used. The British Waterworks Associa- 
tion has issued the following statement: 

“The Association has been concerned 
for some time at the growing number of 
cases which builders have been taking to 
the Minister for him to decide the charge 
which should be made for building water 
under Section 27 of the Water Act, 1945. 
In those cases which have been taken to 
the Minister, the charges made by the 
water undertakings have been flat rate 
charges per {100 of the contract price 
irrespective of the amount of the contract 
price. In most cases the builder had 
asked for the supply to be metered. It 
does not appear that the Minister’s 
determinations have been arrived at on 
any particular basis. The amounts which 
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have had to be paid by the builder have 
been more than would have been charged 
if the supply had been taken by meter 
and something much less than the water 
undertaking required under its flat rate 
charge system. The Finance Advisory 
Committee has therefore carried out an 
examination of the quantities of water 
used for building different types of 
premises, from bungalows to office blocks. 
The evidence has shown that the quantity 
of water used is relatively not large. 
Therefore, where an authority has charged 
a flat rate per {100 for a large contract, 
the charge for water has not borne any 
relation to the quantity of water used. 
The Committee now therefore recom- 
mends that a flat rate charge based on 
the cost of the building should be made 
for water for building purposes, but that 
the builder should be given the option of 
taking the supply by meter.” 

This recommendation should ensure 
that contractors pay water undertakings 
only for the amount of water actually 
used. 
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From “‘ CONCRETE AND CONSTRUCTIONAL ENGINEERING "’, November, 1910. 





A Footbridge of 172-ft. Span with Precast Ribs. 


“Tuts bridge was erected to provide access to Cloghan Island at Mizen Head, the 
extreme south-west point of Ireland. The site necessitated a span of 172 ft. at a level 
of 150 ft. above the sea. A concrete bridge was preferred to a steel bridge, for which 
several cheaper designs were sent in, as the maintenance of the latter would be so 
costly and the life so short in such an exposed position. The bridge is of the through 
arch type, the ribs being parabolic curves with a versed sine of 30 ft., and are of 
rectangular section 3 ft. by 1 ft. at the springing, and 1 ft. 6 in. by 1 ft. at the crown. 
The ribs are parallel in the centre portion, 5 ft. 6 in. centres, but where the footway 
cuts through at the quarter spans they splay out, being 15 ft. centres at the abutments, 
and are connected by wind-bracing. The footway is 4 ft. 6 in. wide between the hori- 
zontal beams, and is 5 in. thick at the centre, including the granolithic surface; the 
beams are 15 in. by 9 in. The ribs were made in four portions, each on shore, and 
then built out from the abutments; they were in the form of a trough open at the top 
and connected with stirrups to prevent spreading. A wire ropeway was used to place 
the various parts in position, and the ribs were tied back to the rocks with wire ropes 
and were temporarily stiffened; the wind-bracing was then fixed and the ribs filled 
in, spaces being left to act as temporary hinges. The trestles and beams were then 
put in place. All these parts had been previously cast on shore. The floor and 
hangers were shuttered and made in situ, the shuttering being supported on the 


’ 


completed beams.” 


Lift-slabs separated by Explosives. 


Durinc the construction recently, by the 18-in. centres in one direction and at 
lift-slab method, of a building in America, 12-in. centres in the other. Holes which 
dynamite was used to separate the floor were drilled through the 4}-in. floor slab 
slab from the roof slab. The floor slab to the under-surface of the 7-in. roof slab 
was cast and when hardened was used as__were packed to a depth of 1 in. with clay 





the base on which the roof slab was cast. 
The two slabs failed to separate when 
jacking up the roof slab and 7500 sq. ft. 
of the floor slab was torn from its base. 
The two adhering slabs were therefore 
separated by small explosive charges. 
After making tests, it was decided to use 
1-oz. charges of 40-per cent. gelatine 
dynamite in more than 3500 borings at 
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followed by 1 oz. of gelatine with an 
instantaneous electrically-fired cap, and 
sealed with 2 in. of clay. The adhering 
slabs were separated by this means with- 
out damage to the roof slab. The work, 
which occupied three weeks and is 
described in a recent number of ‘ The 
Explosive Engineer ”’, was carried out by 
Burnbrae Inc., Chicago. 
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TEST OF A LATTICE GIRDER. 


A Test of a Prestressed Precast Lattice Girder. 
By G. LANTOS, B.Sc. (Budapest). 


AN experimental prestressed precast lattice girder (Fig. 1) was tested to deter- 
mine the suitability of such members for use as floor beams in a building where 
a cavity is required for pipes and ducts to be installed between a floor slab and 
the ceiling below. 


Design and Construction. 


The test girder was a three-quarter scale model of a girder of a span of 
40 ft. It was assumed that such girders would be provided at 15 ft. centres 
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Fig. 2.—Cross-section of Girder. 
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in a floor. The loads assumed to act were a dead load of 128 Ib. per square foot 
and an imposed load of 120 Ib. per sq. ft. on the floor slab, and a dead load of 
80 Ib. per sq. ft. and an imposed load of 20 Ib. per sq. ft. on the ceiling slab. 
The members were designed for axial forces only; secondary stresses were assumed 
to be insignificant. 

The inclined and vertical members were precast but the upper and lower 
booms and the bearing blocks were cast in place. The lower boom was prestressed. 
The precast members were embedded } in. into the booms, and the reinforcement 
in tension in the precast members was anchored to the booms by means of mild 
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steel plates welded to the reinforcement bars and embedded in the booms. In 
this way it was possible to avoid undue congestion of reinforcement and at the 
same time the anchor-plates ensured the accurate spacing of the reinforcement. 

The girder was assembled and cast in an upright position. 
stressing wires were assembled on a stressing bed. The precast members were 
then placed in position and the wires tensioned. The moulds for the upper and 
lower booms were assembled and fixed to the precast members. 


First the pre- 


The booms 





Fig. 3. 


were concreted in two stages to simulate the conditions at a site, where precast 
floor slabs would form part of the compression flange of the girder. The lower 
boom and the lower part of the upper boom were cast in the first stage (Fig. 2). 
Two days later the flange of the upper boom was cast. 


Testing. 

The girder, which is shown under test in Fig. 3, was loaded at four places 
by means of two 50-ton jacks (Fig. 4). The objects of the test were to deter- 
mine the efficiency of the connections of the precast members to the booms and 
to test the accuracy of the assumptions concerning the secondary stresses. The 
efficiency of the anchors was indicated by strain measurements made at the 
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Fig. 4.—Arrangement for Testing. 


critical junctions (Fig. 4). The magnitude of secondary stresses was indicated 
by measurements of strains at the faces of the members shown in Fig. 4. 

The girder was subjected to repeated loadings, with the loads acting sym- 
metrically as well as on only half the span. The loads applied were the design 
load, one-and-a-quarter times the design load, and one-and-a-half times the 
design load. Deflections and strains were measured simultaneously during each 
loading. 

The anchors proved to be satisfactory. The assumption that secondary 
stresses can be ignored in the design of floor girders was justified. No consider- 
able bending of the members was observed. The girder was finally loaded to 
destruction and failed when half the span was loaded with 3:3 times the design 
load. The failure occurred in the upper boom adjacent to, and on the inner 
side of, the point of application of the load nearest to the middle of the span 
Bending became excessive in the upper boom due to the uneven deflection of the 
girder and was increased by the failure of the connections of the inclined members 
meeting at the middle of this boom. These connections were designed to resist 
only the small forces due to loads applied on half the span. 

The lattice girder was designed by, and made and tested at the works of 
Concrete (Southern) Ltd. The writer wishes to thank the latter Company for 
permission to publish this article and Dr. F. W. Gifford for his collaboration. 
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steel plates welded to the reinforcement bars and embedded in the booms. In 
this way it was possible to avoid undue congestion of reinforcement and at the 
same time the anchor-plates ensured the accurate spacing of the reinforcement. 

The girder was assembled and cast in an upright position. First the pre- 
stressing wires were assembled on a stressing bed. The precast members were 
then placed in position and the wires tensioned. The moulds for the upper and 
lower booms were assembled and fixed to the precast members. The booms 
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were concreted in two stages to simulate the conditions at a site, where precast 
floor slabs would form part of the compression flange of the girder. The lower 
boom and the lower part of the upper boom were cast in the first stage (Fig. 2). 
Two days later the flange of the upper boom was cast. 


Testing. 

The girder, which is shown under test in Fig. 3, was loaded at four places 
by means of two 50-ton jacks (Fig. 4). The objects of the test were to deter- 
mine the efficiency of the connections of the precast members to the booms and 
to test the accuracy of the assumptions concerning the secondary stresses. The 
efficiency of the anchors was indicated by strain measurements made at the 
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critical junctions (Fig. 4). The magnitude of secondary stresses was indicated 
by measurements of strains at the faces of the members shown in Fig. 4. 

The girder was subjected to repeated loadings, with the loads acting sym- 
metrically as well as on only half the span. The loads applied were the design 
load, one-and-a-quarter times the design load, and one-and-a-half times the 
design load. Deflections and strains were measured simultaneously during each 
loading. 

The anchors proved to be satisfactory. The assumption that .econdary 
stresses can be ignored in the design of floor girders was justified. No consider- 
able bending of the members was observed. The girder was finally loaded to 
destruction and failed when half the span was loaded with 3-3 times the design 
load. The failure occurred in the upper boom adjacent to, and on the inner 
side of, the point of application of the load nearest to the middle of the span. 
Bending became excessive in the upper bcom due to the uneven deflection of the 
girder and was increased by the failure of the connections of the inclined members 
meeting at the middle of this boom. These connections were designed to resist 
only the small forces due to loads applied on half the span 

The lattice girder was designed by, and made and tested at the works of 
Concrete (Southern) Ltd. The writer wishes to thank the latter Company for 
permission to publish this article and Dr. F. W. Gifford for his collaboration. 
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Concrete Segments for a Sewer 
at Gloucester. 


A NEW main sewer about 1} miles long 
at Gloucester is lined for a length of about 
1660 yd. with bolted precast concrete 
segments (Fig. 1) A 1t}-in. layer of 
concrete will be sprayed on to the inner 
face of the segments The internal 
diameter of this part of the sewer will be 
6 ft. 6 in. for 1080 yd. and 6 ft. for 580 yd 
The remainder of the sewer will be of 


both directions from this manhole, which 
is used for the removal of the excavated 
material and for bringing in the concrete 
segments. The materials are carried 
along the tunnel in skips running on 
narrow-gauge tracks and driven’ by 
battery-operated electric locomotives. 
The segments are made at a temporary 
precasting yard set up on an adjacent 





Fig. 1.—Part of the Lined Sewer. 


concrete pipe of 3-ft. 9-in. diameter, 
400 yd, of which will be laid in tunnel 
and 170 yd. in trench from 7 ft. to 
16 ft. 6 in, deep Thirteen manholes 
from 30 ft. to 50 ft. deep are to be pro 
vided. Six of the manholes are of o-ft 
diameter and will be lined with precast 
concrete segments. In some the 
manholes will not be on the line of the 
sewer and access will be by means of a 
short tunnel entering the side of the 
sewer. The manhole to which access is 
easiest is near the middle of the length 
of the sewer and tunnelling proceeded in 


Cases, 
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rubbish tip (Fig. 2). The yard is 
arranged around two parallel narrow 
gauge rail tracks on which run sixty-nine 
bogies each carrying the steel mould for 
one segment [he moulds are lifted off 
the bogies on to a vibrating table where 
the segments are cast and vibrated. The 
filled mould is then replaced on the bogie, 
which is pushed along the line where it 
remains during initial hardening of the 
concrete. Two days after casting, the 
mould is dismantled, the segment is re 
moved, and the mould is reassembled for 
re-use. During the winter a large poly 
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The £.s.d of OSAL* 
—Surface hardening and 
protection of Concrete, 
Stone and Cement 


It’s 

not 

the cost 

per gallon 

but 

the cost per yard 
that counts 


At a cost of only 6}$d. per square yard, Florosal hardens 
Concrete, Cement and many building Stones. Effects chemical 
reactions that produce insoluble, indestructible,‘ protective 
compounds. 


[FLOROSAL| 


For many years Florosal has been specified by leading Archi- 
tects, not only for hardening, but to provide a non-dusting sur- 
face resistant to liquids, acids and oils. Send for Information 
Leaflet No. 2. 





%e OSAL is the generic name for the products of A. A. Byrd & Co. Ltd.— 
“ Tricosal”’ for integral waterproofing and hardening of Concrete—** Neocosal” 
for surface yor ye of Brick, Concrete and Stone, and “ Florosal”’. 
Literature on each individual product is available from: 


A. A. BYRD & CO. LTD. (Dept C5) 210 TERMINAL HOUSE, GROSVENOR GARDENS, 


Phone: SLOane 5236. LONDON, 8.W.1. 
Grams: Byrdicom, Wesphone, London. Works: Basingstoke, Hants. 
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CONCRETE IN 
SULPHATE- 
LADEN 
SOILS 











To eliminate risk 
CIMENT FONDU 
SHOULD BE USED 


To ensure 
complete protection 
CIMENT FONDU 
MUST BE USED 








Concrete 
made with 
CIMENT FONDU is 
COMPLETELY IMMUNE 
from the effects of 
SULPHATES 


in any concentration q MENT 


Concrete made with Ciment Fondu provides an additional 
margin of safety! It is also resistant to attack by dilute 
acids often prevalent in sulphate-bearing clays, made-up 
ground and many industrial effluents. 















* Send for leaflet TS S-16“ The Influence of Mineral Sulphates onthe Permanence of Conerete Structures.” 


LAFARGE ALUMINOUS CEMENT COMPANY LTD., 73 Brook St., Londen, W.1. Tel: MAY 8546 
AP/69 
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CONCRETE SEGMENTS FOR A SEWER. 


Fig. 2.—The Casting Yard, 


thene cover was erected over part of the 
track (Fig. 2) and the air within was 
heated. Concreting and curing took 
place beneath the cover. The segments 
are cured for seven days and are stored 
in the open for about six weeks before use 


Lectures on Building. 


THE following lectures have been arranged 
by the Ministry of Works. Admission is 
free. 

The R.I.B.A. Form of Contract. By 
I. N. Duncan Wallace. Mid-Warwick- 
shire College of ‘Further Education, 
Warwick New Road, Leamington 
Spa, November 1, 7.15 p.m.; and ‘by 
LD. Gardam. Technical College, Bolton, 
November 24, 7.15 p.m 

Practical Formwork Design and Con- 
struction for Concrete. By J. G. Richard- 
son City College and Art School, 
Ipswich Road, Norwich, November 3, 
7 p-m. 

Prestressed Concrete. By H. Kaylor. 
College of Technology, Anglesea Road, 
Portsmouth, November 9, 7.15 p.m. 

Concrete Construction in Scotland. By 
P. Russell. Temperance Hotel, Falkirk, 


November, 1960. 


The sewer is being constructed under 
the supervision of Mr. J. H. Goodridge, 
the City Engineer and Surveyor. The 
consulting engineers are Messrs. John 
Taylor & Sons, and the general contractors 
are Messrs. Howard Farrow, Ltd 


November 16, 7.15 p.m.; and Laudus 
Restaurant, Kilmarnock, November 22, 
7.15 p.m. 

Clerical Methods in Builders’ Offices 
By K. C. Symons. County Technical 
College, Reigate Road, Ewell, November 
25, 7.15 p.m. 


Dulles International Airport. 


Two of the four runways, each 11,500 
ft. long and 150 ft. wide, at the new Dulles 
International Airport near Washington, 
D.C., have now been completed. Each 
runway is constructed in six strips 25 ft 
wide, the two outer and two central strips 
being 12in. thick. The sub-base is 9-in. of 
crushed stone. The concrete batching and 
mixing plant incorporates three 10-cu. yd. 
mixers and is said to be the largest in 
the world. About 5000 cu. yd. of concrete 
is mixed daily. 
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CROSS-SECTIONAL AREAS OF REINFORCEMENT BARS 
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where you want it 
—when you want it 


Deliveries of Wireweld Fabric are made direct to sites anywhere in the country ar 


short notice. Wireweld is a high-tensile steel fabric, manufactured from hard drawn 
steel wire electrically welded at all intersections to B.S. 1221, Part A. It is made ina 


wide range of sizes in oblong or square mesh. 


If you want to put steel into concrete 
get in touch with 


Reinforcements Ltd. 


(Formerly Twtstee! Retnfercement Ltd.) 
197 KNIGHTSBRIDGE, LONDON, 8.W.7 (KENSINGTON 6311) 
GLASGOW : (Mell 2444) Pe = CARDIFF: (Cardiff 45220) 
MANCHESTER : (Ardwick 1691) KAN | } LEICESTER ; (Letcester 25114) 
MIDDLESBROUGH : (Middlesbrough 3443) No BRISTOL : (Bristol 21565) LEEDS: (Leeds 27311) 
SMETHWICK, BIRMINGHAM: (Smethwick 1991) Works : SMETHWICK, WIGAN & GLASGOW 
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BUILD ON A SURE FOUNDATION 


The modern piling techniques 
and systems of thecten are 
backed by over half a century 
of experience. Schemes and 
quotations for piling or rein- 
forced concrete foundations will 
be gladly ‘supplied, without 
obligation, on request. 


CONCRETE PILES 





Palace Chambers, Bridge Street, Westminster, London, $.W.1. Tel: TRAfalgar 1167/9 
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THE SEVERN BRIDGE, 


The Severn Bridge. 








TENDERS were invited recently for the 
construction of the foundations and sub- 
structure of the new bridge across the 
River Severn between Aust, Glos., and 
Beachley, Mon. The superstructure will 
be a suspension bridge having a main span 
of 3240 ft., and will be the fifth largest 
span in the world. The cost is expected 
to be £11,000,000. A further sum of 
£5,000,000 will be expended on the Wye 
bridge, viaduct, and approach road works 
which are included in the scheme which is 
expected to be completed in 1966. 

The initial work includes the construc- 
tion of two main piers forming the bases 
of the steel towers, the anchorages for the 
main cables, the approach viaduct on the 
eastern bank, and the access road. The 
eastern main pier, on the Aust side of the 
river, and the eastern anchorage will be 
constructed on the tidal foreshore of the 
river, using hollow precast concrete 
blocks, which will be placed in position at 
low tide, and connected with cast-insitu 
reinforced concrete. The pier will be 
solid and will be 140 ft. long, 42 ft. wide 
and 63 ft. high. The anchorage will be 
a pair of blocks, 145 ft. long, 40 ft. wide 
and 120 ft. high, separated by an enclosed 
space and each containing chambers and 


Accurate Construction 


THE requirements of the specification for 
the construction of the floor of the new 
television studios for Associated Redif- 
fusion at Wembley were particularly 
severe. The floor had to be finished level 
to a tolerance of + }% in. in 20 ft., and it 
has to be free from the effects of settlement, 
expansion or contraction due to thermal 
changes and shrinkage, waterproof, resis- 
tant to rising water vapour, insulated 
from the main structure and adjoining 
buildings against the transmission of 
impact and structure-borne noises, and 
insulated against the transmission of 
impact noise between the two parts of 
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galleries. 
similar to the eastern, but will be sup- 


The western main pier will be 


ported on caissons. The western anchor- 
age will be similar to the eastern but con- 
structed on dry land. The eastern ap- 
proach viaduct will extend to the eastern 
anchorage in three spans of 170 ft. each. 
The bridge over the River Wye will be 
1340 ft. long. It is estimated that 40,000 
tons of steel and 120,000 tons of cement 
will be required for the two bridges and 
approach viaducts. 

The schemes for the two bridges and the 
immediate approach roads were prepared 
by Messrs. Mott, Hay & Anderson acting 
as consulting engineers in association with 
Messrs. Freeman, Fox & Partners. Sir 
Percy Thomas is the consulting architect. 
The design of the Severn Bridge is being 
considered by the Royal Fine Art Com- 
mission. 


[The other bridges of long span are the 
new Forth Road bridge (3300 ft.), the 
Golden Gate bridge at San Francisco 
(4200 ft.), the George Washington bridge 
in New York (3500 ft.), and the new 
Mackinac Bridge in Michigan (3800 ft.); 
they are all steel suspension bridges on 
concrete substructures.—Ep.} 


of an Insulated Floor. 


the studio. The floor has to withstand 
the effects of 2-ton camera-dollies and 
support the weight of vertically lifted 
partitions which is equivalent to 1320 Ib. 
per linear foot. 

The walls and roof of the building were 
constructed before commencing the ex- 
cavation for the floor to prevent shrinking 
or swelling of the clay subsoil. 

After excavating for one part of the 
floor down to formation level, a 4-in. 
bed of dry hoggin was spread in strips 
16 ft. wide and compacted with a 15-cwt. 
vibrating roller. Concrete blinding 2 in. 
thick was then laid and vibrated. The 
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ACCURATE CONSTRUCTION. 


floor is an 8-in. reinforced concrete slab 
with a special finish coating. The slab 
was laid in 15-ft. square bays in chequer- 
board pattern on waterproofed building 
paper laid on the blinding. Metal road- 
forms, perforated for the passage of the 
reinforcement bars, were used. 

The aggregates, which comprised 65 
per cent. of graded }-in. coarse material 
and 35 per cent. of fine aggregate, were 
mixed in the proportions of 5-8 to 1 with 
sulphate-resistant cement. The water- 
cement ratio of the concrete was 0°45 
and the crushing strength at twenty-eight 
days was 8000 Ib. per square inch. The 
concrete was consolidated with a vibrat- 
ing roller except close to the side-forms 
where a pneumatic rammer was used. 
At least four days elapsed between con- 
creting adjacent bays. The slabs were 
covered with polythene sheets during 
curing. 


CONCKETE 


Levelling in connection with the con- 
crete slab was carried out with an “ Auto- 
set’ level and precise staves. The re- 
sultant surface was o and # in. at 
three small areas only in 14,000 sq. ft. 
of floor and was therefore well within 
the } in. tolerance allowed in the specifica- 
tion for the slab. 

At the perimeter walls a 2-in. gap is 
provided, and is filled with cork for 
acoustic purposes, and allows for shrink- 
age of the concrete. 

The finish coating of the floor is }-in. 
asphalt, 2-in. insulating screed, and 4:5 
mm. of linoleum. The small tolerances 
allowed in the specification were achieved 
by providing levelling screws located on 
a 1o-ft. grid. On the screws, metal 
screeds were placed; the tops of the 
screws were adjusted with the “‘ Auto-set ”’ 
level to which an optical micrometer was 
added. 


Fire-resistance of Prestressed Concrete. 


IN a paper entitled “ The Fire-resistance 
of Prestressed Concrete Beams”, pub- 
lished in the Proceedings of the Institution 
of Civil Engineers, September, 1960, Mr. 
L. A. Ashton and Mr. S. C. C. Bate give 
the result of an investigation of the 
behaviour of beams with post-tensioned 
cables. The tests were carried out by the 
Joint Fire Research Organization in 
association with the Building Research 
Station. The principal conclusions are as 
follows. 

As with other forms of construction, 
sufficient fire-resistance can be attained 
with prestressed concrete beams when 
proper attention is given to the design. 
The results of the tests, which are prim- 
arily applicable to freely-supported com- 
posite prestressed concrete beams with 
post-tensioned cables of hard-drawn steel 
wire, indicate that failure of a beam 
supporting its design load will occur when 
the mean temperature of the prestressing 
steel reaches about 400 deg. C. Fire- 
resistance depends on the protection given 
to the steel. A fire-resistance of one hour 
is obtained when the cover of concrete 
over the prestressing steel is 14 in 
Resistance for two or four hours is ob- 
tained with covers of 2} or 4 in. respec- 
tively, provided that the cover is retained 
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in position with secondary reinforcement. 

A substantial increase in the fire- 
resistance of a beam is obtained by the 
application of some form of insulation to 
its exposed surfaces, provided that the 
adhesion of the insulation to the concrete 
is ensured for the whole of the period of 
the fire. Precast slabs of lightly-rein- 
forced vermiculite concrete, used asalining 
of the mould when casting the beam, are 
equivalent in insulating value to about 
twice their thickness of concrete. Evi- 
dence from other tests suggests that 
smaller thicknesses of vermiculite-gypsum 
plaster or sprayed asbestos, in each case 
apphied directly to the surface of the beam, 
should provide similar insulation to that 
obtained in the tests with vermiculite 
concrete, being equivalent to a maximum 
of three times their thickness of concrete. 

The failure of prestressed concrete beams 
with secondary reinforcement is gradual, 
and is accompanied by large deflections 
which give ample warning of collapse. 

if the temperature of the steel in a 
prestressed concrete beam exposed to fire 
has exceeded about 1890 deg. C., the 
reduction in the stiffness of the beam is 
likely to be severe and will normally 
necessitate replacement of the structural 
member. 
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FOR 
TEES PORT 
HARBOUR CONTRACT 


Consulting Engineers 
Sir William Halcrow & Partners 


Contractors 
Demolition & Construction Co., Led 


LARGE BEAM 
FORMWORKS 


specially designed and supplied by us for use 
in conjunction with high-frequency vibration 





We illustrate above one of the several large beam form- 
works supplied by us for the Tees Port Harbour contract. 
This is one of the many examples showing the facilities 
we have available and the expert service we are able to 
offer in the design and manufacture of moulds and special 
formworks for concrete work of every description. Con- 
sult us for your next contract. 


the most comprehensive 
mould service in the world 











STELMO LTD. WESTWELL LEACON - CHARING - ASHFORD KENT. = Te/: Charing 395-7 
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CELSIUS [18t 


celsius See THERMOMETER (person) 

celt 1. ., chisel-edged prehistoric tool (imaginary 
L.) ae 

celt 2. n., (pl.) peoples speaking or having spoken 
languages akin to that of the Gauls (Bretons, 
Cornish. Welsh, Irish. Manx, Gacis) (sing.) 
member of such people. 

celtic (a:dj.; -ically) of the Cc. (Celtic fringe. the 
Scots, Irish. Welsh and Cornish, in relation to 
the U.K.) (n.) the Celtic language, celticism, 
celtomania, celtomaniac, celtophobe, celto- 
phobia. nn. (L. Celta) 

cement 1. n.’, Substance made by calcining lime and 
clay, applied as paste and hardening into stony 
consistence, and used as material for floors and 
walls and tanks or as mortar: TUNNEL C. is 
particularly strong, rapid hardening, weather 
resistant c. Best C. see The Tunnel Portland 
Cement Company Limited, 105 Piccadilly, 
London W.! GROsvenor 4100. 

cement 2. v.t. Apply c. to, line or cover with c., 
unite (as) with c. To C. for best results see 
TUNNEL 

cemetery #.. Burial ground other than churchyard 
(Gk. Koimao, put to sleep) 

cenobite see COENOBITE 

cenotaph (-ahf) #. Sepulchral monument to one 
whose remains are elsewhere. 

censer 7» Incense-burning vessel. Cense v.t. adore 
or perfume with incense (INCENSE 2) 

censor 1. m. Ancient-Roman supervisor of census 
and public morals: modern official examining 
plays, books, news, correspondence, etc. to 
suppress what is immoral or seditious or (esp. 
in war) inopportune’ person assuming the 
right of judging others. 2. vy. Examine or make 
excisions etc. as in c. Censorial @., (-lly), of 


Daman ac madarn a+ aanonwinne o foult Hod 
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PATENT APPLICATIONS. 


Patent Applications. 


Cooling Towers. 






































A COOLING tower is constructed from 
prefabricated concrete building elements 
X, Y, Z, W each of which comprises a 
vertical part 7 and a horizontal part 8. 
Ihe vertical parts are superposed in 
columns and have holes bored through 
them to house stress rods 9 which are 
anchored in the rim 2 of the foundation. 
Nuts 12 engage dished members 30 to 
stress the rods which are connected 
together by bushings 23. Adjacent arms 
8 are held together by joining reinforcing 
wires 18 and filling the gap 17 with cement. 
The structure is built such that in adja- 
cent stories the arms 8 are at right angles. 
Wall plates 19 overlap horizontally and 
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are held by vertical weather strips. The 
rods 4 extend above the top of the build- 
ing elements to support a flange beam, 
roof plates and moulding beams placed 
over the roof plates and may support a 
railing and a suspension rod for a jib 
crane. Some of the arms 8 may protrude 
from the side of the building to support 
a staircase.—No. 8727/57. E. Kirchner. 
March 16, 1957. 


Supplying Concrete to Shuttering. 
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Concrete is placed in wall shuttering 13 
from a hopper 26 and chutes 29 carried 
by a wheeled carriage 10 also carrying a 
platform 16 for operators, the carriage 
being advanced manually by turning a 
spoked wheel 22 geared to a carriage axle 
19 and vibrators 32 for the placed con- 
crete are driven through flexible drives 
35 by motors 33. The flexible drives are 
supported on long rollers 37 and the 
weight of the vibrators is balanced by a 
bight of cable. The chutes 29 are adjust- 
able in length and swivel and have 
vibrators 31. The apparatus has road 
wheels 43 and a towing bar 44 so that it 
can be trailed behind a_ vehicle.—No. 
827,544. Unit Construction Co., Ltd., 
P. Hands, and J. L. Hutter. November 
13, 1957. 
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NEW VIBRATING ROLLERS. 


CONCRETE) 


New Vibrating Rollers. 


SEVERAL new types of} vibrating roller 
are being made by Messrs. E. P. Allam & 
Co., Ltd. In each case standard electric 
vibrating motors are fixed within the 
roller and are driven by alternators of the 





Fig. 1. 


22} in. in diameter and 26 in. wide. The 
roller of medium size (Fig. 1) is guided by 
hand, but the roller is propelled mechanic- 
ally. Two vibrating motors rotating in 
opposite directions provide the vibration, 
but each combine to transmit a concentra 
tion of force vertically to the material 
being consolidated. Tandem rollers (Fig 
2) of size and design similar to the medium 
roller are also available. The compacting 
force is slightly greater. The alternator 
and control switches are attached to the 
tractor, which tows the rollers. The 
contra-rotating motors are interchange- 
able between the medium and tandem 
machines, as are also the rollers. The 
number of rollers are varied to suit the 
width of the area to be compacted. A 
roller of 21-in. diameter but only 12 in. 
wide is obtainable for working in trenches. 





Fig. 


permanent-magnet type providing a vari- 
able frequency and voltage for the motors. 
Variation of the frequency of vibration is 
regulated by adjusting the speed of the 
motor. 

The smallest of the rollers, which is 
17 in. in diameter and 21 in. wide, is pro- 
pelled by hand and incorporates one motor 


2. 


The weights of equivalent non-vibrating 
rollers are claimed to be 25 cwt. for the 
smaller roller, 1} tons for the trench 
roller, and upwards of 2} tons for the 
medium roller. The rollers can be used 
for compacting asphalt, macadam, soil- 
cement, gravel, ‘‘ dry-lean ’’ concrete, and 
“earth-damp ”’ concrete. 


Reinforced Concrete Association. 


THE subjects of papers to be read at the 
meetings of the Reinforced Concrete 
Association to be held at 11 Upper 
Belgrave Street, London, S.W.1, during 
the early part of 1961 are as follows. 


January 18.—*“ Structural Analysis and 
Digital Computers.’’ By J. Munro and 
A. Edwards. 

February 15. 


“Hyperbolic Parabo- 
loids.”’ 


By J. D. Bennett, with contribu- 
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tions from H. Gorst, Mrs. C. Hume, and 
H. S. Scorer. 

March 15.—Symposium on “ Large 
Diameter Bored Piles’’. The authors will 
include M. J. Tomlinson, J. A. Derrington, 
W. G. K. Fleming, M. W. Leonard, and 
D. J. Palmer. 

Particulars of meetings to be held in 
Manchester, Liverpool, Birmingham, 
Bristol, Cardiff, Glasgow, and Edinburgh 
can be obtained from the Secretary, 
94 Petty France, London, S.W.1. 


‘ 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 5d. a word : minimum, 
128. Situations Vacant, 64. « word: 
minimum, 15s. Other miscellaneous adver- 
tisements, 6d. @ word: minimum, 158. 
Displayed advertisements, 405. per column 
iach. Box number 1s. extra. 
Advertisements must reach this office, 14 
Dartmouth Street, London, S.W.1, by the 
26th of the month preceding publication 











SITUATIONS VACANT. 


SITUATIONS VACANT. Consulting engineers require in 
their London office experienced reinforced concrete designers 
and designer/detailers. Also experienced detailers willing 
to learn design. Five-days’' week. Good salaries for the 
right people. Apply, in writing, to S. Zumas, Carer 
ENGIneer, Joun Bremarxer & Partners, 3 South- 
ampton Place, a, W.C.1. 


SITUATIONS VACANT. Reinforced concrete detailers 
required by Leonarp & Grant in their South London 
drawing offices. Only top men should apply. High 
salaries. Interview by appointment. Telephone Tate 
Gallery 8496. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers for office near Swiss Cottage, London, N.W. 
Three weeks’ holiday after three years, excellent prospects, 
and friendly atmosphere in small firm. Minimum experi- 
ence two years. Telephone Maida Vale 7390. 


SITUATIONS VACANT. Consult engineers have 
vacancies for the following: Reinf concrete designers 
with A.M.LStruct.E.; Designer-detailers with H.N.C. or 
similar; Detailers with minimum two years’ experience. 
The positions are permanent, with opportunity for advance- 
ment. Modern office and pleasant conditions. Salaries in 
accordance with experience. Byianper, Wapprit & 
Partners, 169 Wembley Park Drive, Wembley. 


SITUATIONS VACANT. A vacancy exists for a rein- 
forced concrete designer ot an experienced designer-detailer 
and for an experienced detailer draughtsman. Good pros- 
pects. Varied and interesting work. Luncheon vouchers. 
s-days’ week. Apply, with particulars of experience and 
salary required, to Jouw F. Farquuarson & Partners, 34 
Queen Anne Street, London, W.1. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required for industrial and framed structures. 
Structural steelwork experience an advantage. Salaries 
{800-{1100 according to age and experience to right men, 
who need to be quick, competent and conscientious. 
5-days’ week. Luncheon vouchers. Interviews evenings 
and Saturdays. R. L. Bourgut & Partwers, 143 Maple 
Road, Kingston-upon-Thames. Telephone: Ebabridge 
0888/0439. Evenings: Elmbridge 2654. 


SITUATIONS VACANT. Air Ministry Works Designs 
Branch requires in London structural engineering designer- 
draughtsmen for reinforced concrete or structural steelwork 
of all types. Applicants must have adequate training and 
several years’ experience. Some site experience and pos- 
session of recognised technical qualification an advantage. 
Financial assistance and time off may be allowed for recog- 
nised courses of study. Promotion and pension prospects. 
s-days’ week with 18 days paid leave per year initially. 

Salary ranges from {805 (age at 25) to {980 per annum. 
Commencing salary dependent on age, qualifications and 
experience. Applicants, who must be natural born British 
subjects, should write (quoting Order No. Kings Cross 3745) 
to Air Ministry W.G.d., Lacon House, Theobalds Road, 
London, W.C.1, or to any Employment Exchange, giving 
age, details of training, qualifications, full particulars of 
former posts held and — of any testimonials. Candi- 
dates selected will normally be interviewed in London and 
certain expenses reimbursed. 
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SITUATION VACANT. Engineer required by consultants 
for research and development of new methods of design 
and the use of new materials for structures of large spans 
and/or 4-storeys high, as well as traditional structural 
and civil engineering work. Pension scheme. Luncheon 
vouchers. 3-4 weeks’ holiday. Please apply to B. H. 
Fisher, of A.M. Gear & Associates, 12 Manchester 
Square, London, W.1. Telephone: Hunter 0331. 


SITUATION VACANT. Structural or civil engineering 
designer required for Head Office appointment. Experi- 
ence in reinforced concrete design, foundations and indus- 
trial structures an advantage. Permanent position with 
good salary, bonus scheme, and entry into superannuation 
scheme after 12 months’ service. Good opportunity for 
qualifying as A.M.LC.E. and A.M.1Struct.E. Write, 
iving age, qualifications and details of experience, to 
ne Mircuece Constrauction Company Lrp., Wharf 
Works, Peterborough. 


SITUATION VACANT. Senior draughtsman, with sound 
experience of steel and timber formwork , required 
by major civil engineering and building contractors at their 
head office. Good salary, commensurate with experience 
and ability. Entry into superannuation scheme after 12 
months’ satisfactory service. Apply, stating age and 
experience, to: Tue Mitrcuett Construction Company 
Lrp., Wharf Works, Peterborough. 

SITUATION VACANT. Qualified young engineer- 
designer required by London consulting engineers. Good 
background of drawing office and other experience in 
reinforced concrete work is essential. Work will be pri 
marily in drawing office, but successful applicant will 
assist executive with technical administration work, 
organisation, correspondence, accounts, estimating, etc. 
Good prospects for smart and alert applicant who can take 
things as they come. Starting salary about {1250 
Applications with full details in confidence to Box 4706, 
Concrete anp Constructiona, Enotneraine, 14 Dart- 
mouth Street, London, S.W.1. 


BREE 


WANT 


40 


SENIOR 
ENGINEERS 
_ DESIGNERS 
AND DETAILERS 
FOR THEIR 


CHELMSFORD 
DRAWING OFFICE 














Apply 
THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD. 
$4 GROSVENOR STREET, LONDON, W.1 
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SITUATIONS VACANT. Detailers experienced in rein 
forced concrete required for professional office. The work 
is varied, comprising all types of construction in concrete 
and stee}, and offers scope for those interested in gaining 
design experience. Permanent positions with excellent 
prospects. Five-days’ week. Apply, stating full experi 
ence, to Farmer anp Dark, Romney House, Tufton 
Street, London, S.W.1. 


SITUATION VACANT. Consulting Engineer requires 
Chief Assistant capable of preparing schemes, supervising 
Staff, visiting sites, etc. Must be qualified and have good 
experience in reinforced concrete. Good prospects. Apply 


in ween to James E. Warprorrer, 50 Belgrave Road, 
London, 5.W.1. 


SITUATIONS VACANT. Consulting Engineer, Victoria, 
requires assistants with several years’ experience in rein 
forced concrete. Apply in writing to James E. 
Wakrprorrer, 50 Belgrave Road, London, S.W.1. 


SITUATIONS VACANT. Designer-detailers required pre 
ferably qualified but minimum standard HAC with 
several years’ drawing office experience in reinforced con 
crete. Age range 25-40 and able to work on own initiative 
Applications in writing to Joun Liversepce & AssociaTes, 
42 Portland Place, London, W.1. 


SITUATIONS VACANT. Experienced reinforced concrete 
designer-detailers and detailers required for varied and 
interesting work. Write, giving age and experience, to 
Hits Structures & Founvations, Lrp., Heather Park 
Drive, Wembley. 


SITUATIONS VACANT. Two experienced surveyors 
required by leading reinforced- concrete engineers for pre 
paration of Bills in Estimating Department. Permanent 
pensionable position. 5-days’ week. Reply fully, stating 
age, education, salary required, etc., to Box 4707, ConcRETE 
anp CONSTRUCTIONAL ENGINEERING, 14 Dartmouth Street, 
London, S.W.1, 


SITUATIONS VACANT. Consulting Engineers require 
senior detailers and detailers for interesting structural 
work in reinforced, prestressed and precast concrete work. 
Must be experienced. Luncheon vouchers. No Saturdays. 
Cuampertais & Partner, 29 Bedford Row, London, 
W.C.1. Telephone: Chancery 5248. 


! 
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SITUATIONS VACANT. Ove Arup & Partners have 
vacancies in their London, Manchester, and Edinburgh 
offices for engineers, designer-detailers, and detailers ex 
perienced in reinforced concrete, for work on a variety of 
interesting projects. Interviews will be arranged at the 
appropriate office as convenient. Applications, giving 
brief details of previous experience, qualifications, etc., 
should be sent to the address below. Salaries offered will 
be according to ability and experience, and additional 
benefits include luncheon vouchers, bonus and voluntary 
superannuation scheme. Ove Arup & Partwers, 13 Fitz- 
roy Street, London, W.1. 


WESTERN REGION of 
BRITISH RAILWAYS 


requires 


Engineering Assistants (capable of supervising 
Drawing Office staff) experienced in the design of 
reinforced concrete bridges and other structures 
to fill vacancies in posts in the salary range 
£1095/41150. 


Interesting work in pleasant conditions with 
promotion on MERIT 


Superannuation Fund 
Reduced rates of travel and other concessions. 
Five-days’ week. 
Applications, giving age, qualifications and experi 
ence, to: 
Chief Civil Engineer 
BRITISH RAILWAYS 
Western Region 
Paddington 
London, W.2 


HELICAL BAR & ENGINEERING CO. LTD. 
have vacancies in their Design Office for experienced 


ENGINEERS, DETAILERS 
& JUNIOR DRAUGHTSMEN 


The heavy demand for Helibond cold-worked reinforcement is creating wonderful oppor- 


tunities for men with initiative, energy and drive. 


University Graduates will be considered for some of these positions 
5 days’ week operating—luncheon vouchers. This year’s holiday arrangements 
honoured 


Apply in writing, giving full details of age and experience, to:— 
HELICAL BAR & ENGINEERING CO. LTD. 
82 Victoria Street, London W.1 














1g60. Novemser, 1960 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


lxxxiii 
s have : — 
nburgh ; . ‘ : Aen 
= on E. J. COOK & CO. } REINFORCED CONCRETE 
‘iety of (ENGINEERS) LTD. | en —_ . 
at the DESIGNER-DETAILER 
giving require 
s, etc., YESIGN ENGINEE . 
ed will DESIGN ENGINEERS Leading reinforced concrete specialist company 
litional and — staff for new office in Chelmsford 
—v DESIGNER-DETAILERS t we detailers (starting salary within range 
3 Fitz 750 £1000). 
for reinforced and prestressed concrete. Salaries Detailers ({600-{900). Preferably with several 
in accordance with ability and experience. Five | years’ experience. Good prospects in expanding 
days’ week. Luncheon vouchers. Pension office. Write, with full details of age, experience, 
scheme. Write or telephone for application | etc., to Box 4705, Concrete ann ConsTrvuc 
forms from 54 South Side, Clapham Common, | TiowaL Ewomerertnc, 14 Dartmouth Street, 
London, S.W.4. (Macaulay 5522.) | London, S.W.1. 
| CONTRACTS MANAGER | SUPERVISORS 
. (Rewforced Concrete) 
required by leading Specialist Reinforced Concrete | Due to increased turnover, two additional first-class 
Engineers and Contractors. Responsible man with Supervisors are required by well-known Concrete 
ng a 5 years’ similar experience. All-round Specialists. Experienced men, preferably used to 
of nowledge of modern means and methods. Salary handling long-term contracts but top Foremen with 
res to commence {1500 per annum rising in § years to good all-round experience pone hee Good salary 
we {2000 per annum. Apply Box 4699, Concrete and conditions. Apply Box 4700, Concrete awp 
| anp Construc TIONAL ENGINEERING, 14 Dartmouth | Constructionat Encineerinc, 14 Dartmouth 
th | Street, London, S.W.1. | Street, London, S.W.1. 
ns. 
ADMINISTRATIVE COUNTY 
, REINFORCED CONCRETE OF LEICESTER 
DESIGNER- Appointment of Senior Bridge Engineer 
DRAUGHTSMEN | Applications are invited from suitably qualified 
} engineers for the above appointment in Salary 
. Seale “ A (£1410 rising to a maximum of {1565 
required by per annum). Starting salary dependent on 
Cc Iti Engi qualifications and experience, which need not 
onsulting ngineers necessarily have been in the service of a local 
= authority. An essential-user car allowance on 
Varied work and good salaries to the the County Scale will be paid. 
right men. South Bank. Reply, stat- } Forms of application obtainable from the 
: ‘ ’ County Engineer and Surveyor, County Offices, 
ing age, experience, and salary required, | Grey Friars, Leicester. Closing date, November 
to Box 4708, CONCRETE AND Con- 17th, 1960. ; 
STRUCTIONAL ENGINEERING, 14 Dart- Joun A. Cuatteaton 
> en | Clerk of the County Council 
mouth Street, London, S.W.1 | Grey Friars, 
Leicester 
¢ Modular 
[concrete 
T= 














“ASSISTANT ESTIMATOR/SURVEYOR 


is required for the CONSTRUCTION DIVISION of the Modular Concrete Co. Ltd. 


The work will include the preparation and pricing of estimates, both from Bills of Quantities 
and drawings, together with taking-off, preparation of valuations and final accounts. 


To the right man there is every opportunity for advancement in this rapidly developing 


organisation 
operation. 


Generous profit sharing, savings and superannuation schemes are in 


Write fully stating age, qualifications, detailed experience and present salary to Personnel 


Manager, 


MODULAR CONCRETE CO. LTD., 
1260 London Road, Norbury, S.W.16. 
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SITUATIONS VACANT. Draughtsmen with 3 years’ 
experience detailing reinforced concrete structures required 
by Norman & Dawpars, 7 Portland Place, London, W.1. 


SITUATION VACANT. Civil Resident Engineer (Assist- 
ant) required by major industrial company, Must have 
design and site experience of reinforced concrete industrial 
construction and preferably degree. Age not less than 27 
years. Salary in range {1000/{1250 per annum. Give 
full details, including age, to Box CE.934, L.P.E., Romano 
House, 399/401 Strand, London, W.C.2 


: 
i 
| 


nn gree om norncmreremne “+ 


STAFFORDSHIRE 
COUNTY COUNCIL 








County Architect’s Department 


Applications are invited from suitably qualified 
candidates for the following posts:— 


STRUCTURAL ENGINEERING SECTION 


(a) SENIOR ASSISTANT ENGINEER—Grade 
Special /IV, commencing within the Special 
Grade ({840 41145 per annum), according 
to qualifications and experience. Applicants 
should be Chartered Structural or Civil En 
gineers with good experience in the design of 
structures in steelwork, reinforced concrete, 
and structural timber. Experience in the 
design of reinforced concrete building frames 
an advantage 


(6) STRUCTURAL DRAUGHTSMAN -— Salary 
Seale A.P.T. 11(£815-¢960 p.a.). Applicants 
should have good general knowledge of 
Structural Engineering and be neat and expe 
ditious draughtsmen. Duties include pre 
paration of detail drawings in steelwork, rein 
‘oreed concrete, and structural timber. Mini 
mum qualifications required are graduateship 
of the Institution of Structural Engineers, or 
Higher National certificate 


The appointments will be subject to: 
(a) The National Scheme of Conditions of Service 


(6) The Local Government Superannuation Acts 
and the passing of a medical examination. 


The County Council are prepared to grant a 
lodging allowance of 458. per week to married 
applicants maintaining a home outside the geo 
graphical County for a period of six months, also 
second-class rail travel home every second month 
during the initial six months. The Council are 
also prepared to give consideration to the granting 
of financial assistance in appropriate cases towards 
removal expenses. 


The Council has a scheme for loans to employees 
wishing to purchase their own houses 


Forms of _—— which must be returned 
by the jzoth November, 1960, may be obtained 


from P. Woodcock, F.R.1.B.A., County Architect, 
Green Hall, Lichfield Road, Stafford. 


T. H. Evans, 
Clerk of the County Council 
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SITUATIONS VACANT. Civil Design Engineers and 
Designer /Draughtsmen required by leading industrial 
company. Must have had experience of design of heavy 
reinforced concrete industrial structures and preferably 
some site experience. Salary in range {900/{1300 per 
annum. Give full details, including age, to Box C.E.933, 
L.P.E., Romano House, 399/401 Strand, London, W.C.2. 


CIVIL/STRUCTURAL ENGINEER 


Applications are invited from Corporate Members 
of the Institution of Civil /Structural Engineers for 
a permanent ee in the Civil Engineering 
Section of the National Coal Board, West Midlands 
Division, Himley Hall, nr. Dudley, Worcs 

The appomtment will be within the salary range 
of {1000-41550 per annum, and the starting 
salary will be commensurate with qualifications 
and experience 

The Division has on hand a large programme of 
interesting work offering experience of a varied 
nature. The appointment is superannuable 
Applications quoting CCE on forms obtainable | 
from Divisional Chief Staff Officer, Natiowat Coat 
Boarp, Himiley Hall, ar. Dudley, Wores. To be 
returned by November 26th, 1960 


SERVICES OFFERED. 


SERVICES OFFERED. Qualified and experienced 
engineers offer complete and prompt service to the pro- 
fession for all types of reinforced concrete work. Esti- 
mates, design. and detailing. Box 4709, CONCRETE anD 
Constrauctionat Enctineerinc, 14 Dartmouth Street, 
London, 5.W.1. 


SERVICES OFFERED. Structural engineer with group 
of assistants offers quick, accurate design and detailing 
service. Satisfaction assured. Box 4711, CONCRETE AND 
Constructionat Ewsoineerinc, 14 Dartmouth Street, 
London, S.W.1 


FOR SALE AND WANTED. 


Also tubes 
=. Srernens & Son Lrp., Bath Street, 
Clerkenwell 1731. 


FOR SALE. Steel plates and sections to size. 
up to 10 in. N/B 
London, E.C.1 


WANTED. Concrete tube testing machine. Box 4710, 
Concrere ann Consrructiona, Encingenine, 14 Dart 
mouth Street, London, S.W.1 


WANTED. No. 3 or 4 Liner Cumflow with batch loader 
similar machine considered. Price to W. G. Smirn, 
Concrete Works, Watling Street, Cannock, Staffs. 





“CONCRETE SERIES” 


BOOKS oN CONCRETE 


For a complete catalogue giving prices in 
sterling and dollars, send a postcard to : 


CONCRETE PUBLICATIONS, Ltd. 
14 Dartmouth St., London, $.W.! 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


First-Class Washed graded Our products include Washed 
concrete aggregates, and shingles Sharp Sand, all sizes of shingles, 
for road dressing, coupled with from 3/16" up to 2°, either 
efficient delivery, are at the erushed or natural. 
service of contractors and 
Municipal Authorities in Lon- 
don, Berks, Bucks, Herts, and 
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Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, 
Belfast, Bulawcyo, Calcutta, Johannesburg, Singapore, Vancouver 
Export Sales: 54 Grosvenor Street, London W.! 
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